Introduction 


he concept “fact” has been a part of European culture and 
especially English culture for a very long time. Indeed, it 

i has become so much a part of the general furniture of the 
mind that it has, until quite recently, largely been taken for granted. Every 
schoolchild has heard of “historical facts” and “scientific facts.” “Fact” has 
played and continues to play a significant role in the natural sciences, the 
social sciences, historiography, and the news media as well as ordinary 
speech. Itis commonplace to employ distinctions between fact and theory, 
fact and opinion, fact and fiction, and fact and value. 

Historical interest in “fact,” perhaps not coincidentally, has developed 
just at the moment when the concept itself has become increasingly prob- 
lematic. Philosophers, historians, scientists, and literary critics have ques- 
tioned and to some extent undermined the conventional wisdom. We 
hear that “facts” are constructed, that is, “made” by individuals and groups 
at particular moments in time and place and that what counts as “fact” for 
one generation may not for another, that one’s person’s fact is another’s 
fiction, or that there are no differences between factual and fictional nar- 
ratives. There has been far less recognition that the concept “fact” itself 
has undergone considerable modification over time and has served a va- 
riety of disciplinary enterprises and functions. 

My purpose here is to explore part of that evolution by examining the 
role of “fact” in English intellectual and cultural development during the 
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early modern period, the period in which it was adopted by a variety of 
disciplines and was beginning to take on something of its modern mean- 
ing. This book continues my explorations of early modern English in- 
tellectual life in Probability and Certainty in Seventeenth-Century England. It 
shares that book’s concern for the relationships among disciplines and the 
degree of certainty or probability that could be attributed to “matters of 
fact.” It extends the story of the English legal tradition’s contribution to 
epistemological development and evidentiary traditions. More generally, 
it examines key conceptual and epistemological concerns that crossed dis- 
ciplinary boundaries.! 

My investigations intersect with the innovative work of Steven Shapin 
and Simon Schaffer on the construction of early modern English empiri- 
cal natural philosophy, Lorraine Daston’s on the history of objectivity and 
marvels, and Peter Dear’s on “experience” and “experiment.” These his- 
torians of science leave no doubt that “fact” was an important conceptual 
category for early modern, English natural philosophy. I argue that “fact” 
does not begin with natural phenomena and was, if anything, a rather late 
arrival in natural philosophy, having become a well-established concept 
elsewhere before it was adopted by the community of naturalists. 

I begin with law. Although “questions of fact,” “questions of law, 
questions of fact and law” are standard tools of day-to-day legal analysis, 
neither legal historians nor legal philosophers have been much drawn to 
the evolution of the concept “fact” in law. Chapter 1 deals with the nature 
of “fact” in the European and particularly the English legal context and 
the characteristic features of fact determination in early modern English 
common law. Most studies of the epistemological and evidentiary aspects 
of English law have focused on either the medieval era or the eighteenth 
century and beyond. Although once almost entirely “internalist” and fo- 
cused on the evolution of legal doctrine, much legal history has now 
adopted a “law and society” approach roughly analogous to what histori- 
ans of science label “externalist.” This approach focuses on the function 
that law plays in society and for the groups or interests it serves. Law and 
legal doctrine are thus seen as responsive to or reflective of social condi- 
tions and socioeconomic interests.? My focus on the conceptual frame- 
work of legal fact finding may be viewed as more “doctrinal” or “inter- 
nalist” than “social” but less concerned with disciplinary autonomy than 
with the development of “fact” in a variety of interdependent institutional 
contexts. 

Beyond such sociolegal writings, legal doctrinal work tends to focus on 
political issues. With a few notable exceptions early modern legal histori- 
ans have not attempted to integrate legal concepts and traditions into the 
general fabric of intellectual and cultural history. We know a good deal 
about concepts of sovereignty, legitimacy, the state, and property but little 
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about the truth-finding assumptions and procedures of early modern 
courts or the relationship between legal and other methods of establish- 
ing “truth” or “belief.” 

Chapter 1 argues that the concept “fact” that emerged in the legal arena 
helped to shape and sharpen the epistemological assumptions and meth- 
ods of a wide range of intellectual enterprises and played a key role in the 
development of English empiricism. In particular I explore the distinc- 
tions between “matters of fact” and “matters of law” and discuss carly mod- 
ern legal approaches to ascertaining facts. In this connection I draw at- 
tention to the institutional differences between canon and civil law fact 
finding on the one hand*and common law practices on the other, sug- 
gesting that the lay participation of common law jurors in fact finding 
played a significant role in the broad cultural diffusion of the concept 
of fact. 

Subsequent chapters explore how the legally derived concept “fact” and 
legal methods of establishing “matters of fact” were adopted by other dis- 
ciplines and intellectual projects and became part and parcel of the gen- 
erally held habits of thought characteristic of late-seventeenth- and early- 
eighteenth-century culture. 

Chapter 2 focuses on “fact” in history and historiography. Despite the 
impressive scholarly work on the subject of early modern historiography, 
there has been little investigation of the role of “fact.” This chapter charts 
the ways in which classical and humanist conceptions of history were mod- 
ified by contact with legal methods of fact determination, the develop- 
ment of a more document-oriented history, and the study of historical an- 
tiquities. I emphasize the evolving distinction between fact and fiction and 
the norms of truthfulness and impartiality that historians absorbed from 
both classical historiography and the legal tradition. If carly modern his- 
toriography remained inextricably tied to rhetoric, it was a rhetoric that 
came to emphasize “fact,” truth, and impartiality, to be suspicious of art- 
fulness, partiality, and ornamented style, and to prefer firsthand witnesses 
over citations to authority. 

Chapters 3 and 4 deal with genres rather than disciplines, genres that 
describe both human and natural “facts.” Chapter 3 investigates travel re- 
porting and chorography, which described places visited, “things” or con- 
ditions observed, or events experienced or witnessed. These narratives 
were linked to history writing and non-narrative descriptions of foreign 
places, peoples, and objects. They are also related to the support by the 
English scientific community, and especially the Royal Society, of studies 
that dealt with natural events and conditions and human customs and 
practices, that is, with human and natural “facts.” 

Chapter 4 focuses on the reporting of “news” and “marvels.” I attempt 
to show how the genres associated with “news” adopted “matter of fact” as 
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their reason for being and employed the conventions of legal and his- 
torical fact finding with their emphasis on credible witnesses and par- 
ticular events. Then as now, news focused on unusual events. If it shared 
the historiographer's interest in political, diplomatic, and military “facts,” 
carly modern news also reported less politically relevant events such 
as murders, shipwrecks, and robberies. “Marvels” were news. Two-headed 
calves, earthquakes, floods, and unusual cloud formations became news- 
worthy “facts.” The “news” genres, like the chorographic and travel gen- 
res, played a role in transforming “fact” from a category limited to human 
actions and deeds into one that comprehended both human and natural 
phenomena. In the process these “discourses of fact” adopted from law 
and history their norms of impartiality and fidelity and their emphasis on 
firsthand credible witnessing. These two chapters suggest the broadening 
conceptual and cultural domains of “fact.” 

The next two chapters focus directly on the development of the “sci- 
entific” or “natural” fact. Chapter 5 traces the development of “fact” as a 
constituent part of the new natural history. This chapter argues that in the 
carly seventeenth century the concept “matters of fact” and the proce- 
dures for proving them were well established in law and history before 
they were adopted in natural philosophy. The lawyer, historian, and nat- 
ural philosopher Francis Bacon played an important role in their transfer 
to the natural philosophical and experimental community of the follow- 
ing generation. Legal notions were adopted and adapted by the English 
scientific community and particularly in the Royal Society’s emphasis on 
“fact” in natural history. I take up the Baconian emphasis on experiment, 
the connection between “fact” and the new-style natural history, the na- 
ture of scientific witnessing, and the role of observational aids such as the 
telescope and microscope. The conditions of scientific investigation, ex- 
periment, and decision making in some ways resembled and in others dif- 
fered from those of the law court. This chapter explores how the institu- 
tions, processes, and participants in fact finding and fact making in various 
disciplines altered the nature of the fact-finding process to meet their own 
particular needs. Witnessing and credibility are given extended treatment. 
Some attention is paid to “fact” in the work of Continental naturalists and 
experimenters in order to better assess the degree to which the centrality 
of “matter of fact” in seventeenth-century natural investigation should be 
treated primarily or initially as an English development. 

Chapter 6 is devoted to three specific aspects of the development of fact 
in natural philosophy. The first is the role of gentlemanly and aristocratic 
values of trust and mutual respect in establishing a scientific culture of fact 
hypothesized by Steven Shapin and Simon Schaffer. While I view the evi- 
dence from the naturalist community itself as showing more concern for 
observational opportunity and expertise than gentility, my major point is 
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a different one. The mode of establishing scientific matters of fact prac- 
ticed by the virtuosi is not a peculiar feature of the “gentlemen” of the 
Royal Society but instead is part of a culture of fact developed earlier and 
simultaneously in other disciplines as well, especially law. Lawyers and vir- 
tuosi shared an emphasis on truth, an insistence on fact over fiction and 
imagination, a preference for firsthand and credible witnessing, and a 
rhetoric of impartiality. The courtroom and the rooms of the Royal Soci- 
ety shared a great deal, and whatever the courtroom was, it was certainly 
nota place of shared, gentlemanly trust. 

The second part of this chapter explores the relationship between “fact” 
and causal explanations involving “principles,” “hypotheses,” “conjecture,” 
“theory,” and the “laws of nature.” It compares these efforts in natural 
philosophy with the historians’ and newsmen’s use of “conjecture,” “reflec- 
tion,” and “inference.” 

Finally, this chapter examines the mode of discourse practiced in En- 
glish natural history and natural philosophy. The rhetoric and stylistic 
norms advertised by the Royal Society and its members were actually com- 
mon to all the discourses of fact. In the context of other changes in rhet- 
oric and developments in religious epistemology, it becomes clear that the 
development of the polite, “gentle,” noncontentious modes of discourse 
of the virtuosi was at least in part promoted by the epistemological impli- 
cations of the concepts of fact they employed rather than by their social 
position or aspiration. 

Chapter 7 attempts to show how the concept “fact” and essentially le- 
galistic approaches to proofs for “matters of fact” were adopted by a vari- 
ety of post-Restoration religious controversialists. In this context, “fact” is 
used to support “belief” in principles of natural theology and key portions 
of the Bible, to argue against Roman Catholic claims, to prove the exis- 
tence of spirit, and to underpin ecclesiastical history. I argue that the suc- 
cessful deployment of the proofs of matter of fact in the sphere of religion 
played an important role in making “fact” a central cultural category. As 
Protestant Christianity came to rely on arguments from matter of fact to 
establish and support belief in the central tenets of Scripture, “fact” came 
to have a more and more central role in English thinking and culture. 

The final substantive chapter deals with the elaboration and diffusion of 
“fact” in English culture. It begins with Locke’s role in elevating fact into a 
generally applicable philosophical category no longer tied to particular 
disciplines. By the early eighteenth century we can begin to speak of En- 
gland as participating in a general “culture of fact.” We look beyond 1700, 
if only briefly, to suggest something of the continuing evolution and im- 
portance of “fact,” which became deeply embedded in cighteenth-century 
British philosophy, itself much taken with the continuing legal writing 
on fact. This chapter also reviews the relationship between “fact” and 
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“fiction,” suggesting how changes in this relationship made it possible for 
the conventions of reporting “matters of fact” to shape the fictional gen- 
res of the late seventeenth and early eighteenth centuries. “Fact” became 
incorporated in a new kind of fiction, the “fictional facts” of the early 
novel. 

The conclusion provides a summary and suggests how this study fits into 
existing traditions of intellectual and cultural history. 

It is necessary to say a few words about chronology, terminology, and 
categories. The chronological span suggested by the title needs some 
comment since my treatment of the various disciplines is not identical. 
The law and history chapters focus on the sixteenth and early seventeenth 
centuries because developments dealing with “human” facts precede and 
help shape those that deal with “natural” facts. The chapters dealing with 
mixed modes of human and natural facts and those dealing with natural 
facts emphasize the second half of the seventeenth century. The adoption 
of arguments from “fact” by religious polemicists being on the whole a 
rather late development, the religious chapter is largely concerned with 
the late seventeenth century. The penultimate chapter on cultural elabo- 
ration, which refers to a number of disciplines and genres, carries the dis- 
cussion into the eighteenth century and is meant to point the way to fur- 
ther research. Although a main theme of this book is the interrelatedness 
of the various discourses of fact, I have organized chapters roughly along 
modern lines of law, history, science, and religion, an organizational for- 
mat that makes it possible to chart cultural connections and disciplinary 
development. 

Some new work by historians of science views natural philosophy as a 
category that encompassed much of both “science” and “religion” and also 
excluded parts of each. I draw attention to these revisionary efforts but 
retain the more traditional categories, in part because a firmly agreed re- 
categorization scheme has not yet emerged and in part because however 
much natural philosophy may have concerned itself with Divine creation, 
there were still broad streams of religious and naturalist endeavors and 
writings that were and were perceived at the time to be relatively distinct. 

Current and early modern terminologies do not always convey the same 
meaning, and the early modern usages were themselves somewhat con- 
fusing. I occasionally use the terms “science,” “scientist,” and “scientific 
fact,” but these terms are anachronistic. I sometimes use “naturalist,” a 
term that includes both natural historians and natural philosophers. Cer- 
tainly “science” and “scientists” would not have made sense to early mod- 
ern practitioners of “natural history” and “natural philosophy.” Natural 
history involved the description of particular empirical phenomena and 
covered a much broader range of inquiries than is implied by our modern 
“natural history.” Natural philosophy treated of causes and principles that 
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often included some we think of as theological. The same persons were 
frequently engaged in both natural history and natural philosophy and of- 
ten were referred to as “experimental philosophers,” “new philosophers,” 
or “virtuosi.” “Scientist” now carries the suggestion of a professionalism 
that did not exist then. I sometimes use the term “virtuosi,” though it may 
connote cither amateurism or virtuosity. The word “science” itself was em- 
ployed then in several different ways, ranging from any body of knowledge 
or skills to what today we would call a discipline, and implied a level of cer- 
tainty that few natural philosophers would claim. In the seventeenth cen- 
tury natural philosophy included the nature of the deity and his Creation, 
and there were “civil,” “natural,” “ecclesiastical,” and “divine” histories. 

Although at times I point to related Continental developments and in 
some instances to the need for a comparative perspective, this study is fo- 
cused on early modern English developments and English cultural venues. 
Although limited in time and space and in what aspects it considers of the 
various disciplines it explores, this book traces how the concept “fact” be- 
came a central feature of several intellectual enterprises and of the gen- 
eral English intellectual landscape. I describe a widening circle of influ- 
ence from law that with time extended to historiography, news, marvels, 
the study of natural phenomena, religion, and the pseudohistory and 
pseudobiography we call the novel. As it is adopted by different intellec- 
tual enterprises with different problems to solve, “fact” may come to have 
different functions and different roles in the different disciplines. As 
it moves from one discipline to another, “fact” is transformed in many 
ways—but a common core of meaning persists that becomes central to 
English culture. 
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cC H AP TER O N E 


“Fact” and the Law 


he concept of “fact” took shape, I have suggested, in the 
legal arena and was then carried into other intellectual 
endeavors until it became part and parcel of the generally 
held habits of thought of late-seventeenth- and early-cighteenth-century 
English culture. So now we must turn to that legal arena. 

Although my focus is primarily on England and English culture, exam- 
ination of the English legal tradition of fact finding cannot be limited to 
the common law. Despite its frequent claims to uniqueness, the common 
law drew on the Romano-canon legal tradition. The English were con- 
stantly exposed to that tradition and its variants in Chancery, Admiralty, 
and the ecclesiastical and prerogative courts. Civil law learning informs 
many of the authoritative sources of the common law, most notably Brac- 
ton. The Romano-canon tradition, formalized earlier than English com- 
mon law, had developed a complex evidentiary system during the Middle 
Ages. The ordeals and other irrational proofs were replaced by rational in- 
quiry and the critical sifting and evaluation of the available evidence by 
professional judges. Witnesses played a central role in the rationalization 
of evidence, perhaps the single most important change in later medieval 
law.! The system quickly developed into one of written depositions in an- 
swer to written interrogatories prepared by legal professionals. Complex 
rules established the credibility of witnesses and excluded incompetent, 
biased, or interested testimony. In serious criminal offenses for which the 


evidence of two good witnesses or the confession necessary for “full proof” 
was lacking, the testimony of less credible witnesses, a single witness, or 
other indicia or signs were sufficient to order judicial torture of the defen- 
dant to elicit the confession that would constitute full proof, Drawn from 
the ancient rhetorical tradition, these indicia included the age, sex, edu- 
cation, social status, and reputation of the individual in question. Simi- 
lar criteria were invoked in assessing witness credibility and circumstantial 
evidence.” 

The Romano-canon system distinguished between fact and law, a dis- 
tinction embodied in the civil law proverb “You give me the facts, I give 
you the law” and in the numerous procedural manuals that developed 
from the twelfth century onward. “Fact” or “factum” in law implied hu- 
man actions or events in which human beings participated that might be 
known even if not directly observed at the time of adjudication. Typically, 
they were actions, such as a murder or a robbery, that had been commit- 
ted some time in the past. The “facts,” which were to be established by 
both written documents and witness testimony, provided the basis for be- 
lief and judgment. The distinction between matters of fact and matters of 
law was found in the law of all jurisdictions that derived all or part of their 
law from the civil law that had developed in Italy and elsewhere during the 
medieval era.1 

Some, but not all, of this legal technology was also to be found in the 
English common law. Three somewhat related features of the common law 
system are particularly relevant to our inquiry. The first is the legal usage 
of “fact” and the distinction between “matters of fact” and “matters of law.” 
The second is the development of lay jurors as fact evaluators, particularly 
of witness testimony. The third is the value the legal system placed on im- 
partial public proceedings and unbiased judgment.? 


“Matter of Fact” and “Matter of Law” 


Unlike the Romano-canon law, the common law separated the 
determinations of “matters of fact” from “matters of law” institutionally, 
placing the former in the hands of lay jurors and the latter in the hands of 
professional judges. One of the most important results for our purposes 
is that experience with “facts” and fact determination became familiar to 
that quite substantial group of ordinary individuals cligible to serve on 
juries.® English self-congratulation on the jury of “twelve good men and 
true” helped enhance the sense of jury fitness to undertake its fact-finding 
task. The quite widespread experience and familiarity with legal institu- 
tions and the language of fact and methods of fact determination thus 
brought facts easily to the attention of the English so that they became part 
of the “furniture of the mind.” I suggest that it was precisely this familiar- 
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ity and this confidence in juries that made “fact” so easily transportable to 
a variety of nonlegal contexts. 

The term “fact” as used in English law had two related meanings. The 
first, and more general, referred to any human act or deed of legal 
significance that had, or would, take place. In the second, “fact” referred 
to the act constituting the crime of which the defendant stood accused. 
The act, the fact, thus required proof. A judge demanded that “Evidence 
be given of the truth of the Fact, that Gentleman did murder himself is 
this.”” The “fact” in question might be an act that occurred on a particu- 
lar occasion, for example, “the evening of the fact,” or a series of acts such 
as adultery or treason that might take place over some time. A prisoner 
who pled not guilty “denieth the fact.” The accused had been “taken in the 
Fact” of arson. We also find references to the “Heinousness of the Fact” 
and to “malefactors” and the still common legal usage “before the fact” 
and “after the fact.”8 William Lambarde’s popular Eirenarcha employed 
similar categories, categories also to be found both in Cicero’s De inventione 
and the Rhetorica ad herennium. Lambarde’s “precedent” category, analo- 
gous to “before the fact,” included the “will to do the fact” as well as the 
“power to commit the act.” In dealing with the “present” category, justices 
of the peace were to consider whether the accused had been present at the 
fact and conditions in the absence of which “the fact could not follow.” 
“Subsequent” acts are “after the fact.”® The language of fact as act or deed, 
particularly of a criminal nature, became familiar English usage. 

Although the origin of the distinction between matter of fact and mat- 
ter of law in English law remains unclear, it was well known in the sixteenth 
century.” The Latin maxim ad quaestionem facti non respondent judices, ad 
quaestionem juris non respondent juratores was much quoted by Coke, who at- 
tributed it, perhaps incorrectly, to Bracton.!! The first example of the 
distinction between matters of fact and matters of law in English I have 
encountered is Sir Thomas More’s Debellacyon of Salem and Bizance (1533). 
Here the terms are employed in ways suggesting common use and wide- 
spread understanding rather than innovation. More, whose work was writ- 
ten for a fairly broad audience, was attacking Christopher St. Germain’s 
Salem and Bizance, which examined procedural and evidentiary differences 
between English ecclesiastical courts in cases of heresy and the common 
law courts in cases of felony. The distinction between fact and law is em- 
ployed by both More and St. Germain as they discuss the nature of wit- 
nesses, assessments of their credibility, and the perjury of witnesses in 
heresy trials. Both also clearly distinguish jurors from witnesses and insist 
that in common law trials jurors are “judges of the fact.” In this instance, 
as in so many others, the distinction between fact and law is employed in 
the context of distinguishing the work of the judge from that of the jury.!” 

From the sixteenth century, if not earlier, jurors were seen as “judges of 
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the fact.” Statements to that effect appeared with some regularity in ju- 
dicial charges to the jury and in judicial summing-up of evidence. Jurors 
and others who attended or heard about criminal trials would have been 
familiar with the idea that juries were assigned the task of determining 
whether the “fact” alleged in the case was to be considered proved. “Fact” 
in this context implied a human deed or action which had occurred in the 
past and which had to be substantiated or proved to the satisfaction of the 
jurors, who were “judges of the fact.” The “fact” or “matter of fact” was not 
considered “true” or suitable to be believed until satisfactory evidence had 
been presented. A “matter of fact” was an issue placed before a jury as to 
whether a particular person had performed a particular act or set of acts. 
“Fact” in the legal context therefore did not mean an established truth but 
an alleged act whose occurrence was in contention. 

Although there are relatively few records of early-seventeenth-century 
trials, the charge of the attorney general in the notorious case of the earl 
of Somerset, accused of poisoning Sir Thomas Overbury, uses the lan- 
guage of fact in the typical legal sense. Here the fact in question is mur- 
der, and the fact is distinguished from the evidence that would establish 


the fact. The prosecution, which first made “a Narrative or Declaration of 


the Fact itself,” then promised to “Break and distribute the Proofs,” con- 
sisting of “witnesses,” “examinations,” and various writings.!? 

The best-known jurist of the late Elizabethan and early Stuart era, Sir 
Edward Coke, insisted that judges in the common law courts were not to 
answer questions of fact, nor were juries to answer questions of law, but 
that in Chancery judges would decide fact questions on the basis of the de- 
positions of witnesses. Witness testimony in common law trials was “but 
evidence to a jury,” and juries were sworn “to inquire of the matter of fact.” 
Giles Duncombe characterized the jury as “sworn Judges in matter of fact, 
evidenced by witnesses and debated before them.” He insisted that the 
public nature of English trials meant that “the Fact is settled, with greater 
certainty of truth” in English courts than elsewhere. It was common knowl- 
edge that the office of the jury was to find the truth of the facts; that of the 
judge, to declare “veritatem juris.” ! In practice the convention of facts for 
the jury and law for the judge was not always rigorously followed. Occa- 
sionally, there were claims that jurors were properly judges of law as well 
as of fact. 15 


Juries 


Jurors were not initially fact evaluators but rather “knowers” of the 
facts, selected locally because they were expected to bring some prior 
knowledge of the facts and/or the litigants to the trial. Witness testimony 
to establish facts began in the fourteenth or fifteenth century but seems to 
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have become a regular and accepted part of common law proceedings 
only in the course of the sixteenth century. Thomas More and Christopher 
St. Germain treated the proposition that jurors were not witnesses but 
judges of fact as if it were common knowledge.!® Soon legislation at- 
tempted to ensure that suspects and witnesses would appear in court. Sub- 
poena procedures developed, and perjury made a statutory crime. The 
justices of the peace were active in the pretrial examination of witnesses in 
the mid-sixteenth century. As witnesses became more common, the courts 
more clearly distinguished not only between jurors and witnesses but be- 
tween witnesses and accusers. A kind of cross-examination of witnesses by 
counsel during trial became possible.!? In the early seventeenth century 
Sir Edward Coke insisted juries were to be led to their verdicts by the wit- 
ness testimony they heard in court, and Sir Francis Bacon, then Lord 
Chancellor, indicated that the law of England “leaveth the discerning and 
credit of testimony wholly to the juries’ consciences and understanding.” 18 
Jurors in both civil and criminal cases were required to determine the 
truth or falsity of the evidence presented to the court. Although jurors 
legally retained the right to personally know the facts at issue, they were, 
for all practical purposes, limited to evaluating the documentary and pa- 
role evidence presented to them.!? 

Matters of fact in most situations were to be proved cither by the testi- 
mony of witnesses or by “authentic” documents. Legal and other dictio- 
naries thus distinguished between “matters of deed” and “matters of rec- 
ord.” In civil cases there was a strong belief that written records were 
superior to witness testimony because they were not subject to the fallibil- 
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ity of human memory.” In criminal cases the testimony of witnesses was 
central. 


Assumptions and Epistemological Issues 


Although law as a discipline is typically approached as a matter of 
normative rather than empirical inquiry, in everyday legal practice ques- 
tions of empirical epistemology necessarily arise. Once witness testimony 
became central to English legal proceedings, how the jurors are to discern 
the truth of the facts alleged in court became an important practical ques- 
tion. Early modern common law courts, however, are rather difficult to an- 
alyze sharply in epistemological terms because they are a combination of 
institutional clements and procedures. Some, like the jury, had been cre- 
ated in the distant past. Others, like the witness, were a more recent in- 
novation. Because the common law trial combined lay and professional 
elements, it incorporated both lay and professional epistemological as- 
sumptions and patterns of thought. In the process of attempting to cope 
with current social and political contexts and with changing patterns of 
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belief about how judgments should be made, the common law courts 
developed an evolving set of rules about evidence. For instance, early 
modern courts retained the older device of oaths, grounded in earlier 
epistemological beliefs but also reinforced by Reformation concerns with 
conscience, The relationship between the old oaths and the developing 
rational criteria for assessing witnesses was unclear. This tension was im- 
portant because at that time only some parties and some witnesses could 
testify under oath. 

A number of assumptions underlay the modes of inquiry of early mod- 
ern courts. The first was that it was possible to gain adequate if not perfect 
knowledge of events that could not be seen, heard, or repeated in court. 
Neither judges, jurors, nor lawyers would actually “sce” the killing or the 
land transaction at issue. The law dealt with “transient things” of no “con- 
stant being.” Firsthand sensory experience might provide “best evidence” 
for “matters of fact,” but it was unattainable by courts. Courts therefore re- 
lied on documents that recorded the actions or rights in question or on 
witnesses who had seen or heard the events in question, If courts were to 
employ witnesses, their testimony had to be believable and trustworthy. It 
was necessary to develop some way of thinking about which kinds of testi- 
mony were likely to be credible and which were not. There was an aware- 
ness that owing to the “imperfection of memory,” the “rembrance of 
things fails and goes off” and men were likely to “entertain opinions in 
their stead.”?! 

All early modern courts were dependent on testimony. Common, civil, 
and canon law developed rules of exclusion and evaluation, the second 
two more rule-bound than common law courts, where jurors assessed 
credibility and determined whether the “matter of fact” had been ade- 
quately proved. Legal procedures assumed jurors had sufficient intellec- 
tual ability and moral probity to assess witness credibility adequately and 
to reach verdicts of sufficient certitude to satisfy their consciences and the 
community at large. The law adopted an epistemology that put great faith 
both in witness observers and in jurors as “judges of fact.” The common 
law courts provided a critical site for inquiry about facts. 


Witness Competence 


If decisions about credibility were made by juries, competency to 
testify was determined by the judge. Those guilty of certain crimes—for 
example, treason, felony, and crimen falsi such as perjury and forgery— 
were excluded, their oaths being “of no weight.” Madmen, idiots, and chil- 
dren were excluded for “want of skill and discernment.” In civil cases 
those with a pecuniary interest were excluded from testifying.” There 
was controversy about accused co-conspirators, co-defendants, and acces- 
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sories who were most likely to have firsthand knowledge of the fact but also 
likely to lie. On the whole, such witnesses were treated as competent, leav- 
ing “it to the Jury what to believe.”*4 Similar treatment was given to the tes- 
timony of those who had been convicted of a crime and later pardoned. 


Witness Credibility 


Determination of witness credibility became central to the early 
modern trial, though technically decisions might be reached without any 
witnesses at all. Sir Francis Bacon, early in the seventeenth century, and 
Hale toward the end of it agreed that the Jaw of England left “the discern- 
ing and credit of testimony wholly to the juries’ consciences and under- 
standing.” As Hale put it, “It is one thing whether a witness be admissible 
to be heard, another thing, whether they are to be believed when heard.” 
Jurors were “judges of the fact, and likewise of the probability or improb- 
ability, credibility or incredibility of the witnesses and the testimony.” 2 

There is, however little judicial writing on how such assessments should 
be made. It sometimes was asserted that witnesses should be considered 
“honeste, good and indifferent, till the contrary be shown,” a view still 
echoed by Gilbert two centuries later.2” Clearly, gender, property holding, 
social status, education, and expertise were part of the equation, as was the 
oath taken by witnesses and whether or not the testimony was hearsay. Ju- 
ries were to judge the “Quality, Carriage, Age, Condition, Education and 
Place of Commorance of Witnesses” in giving “more or less Credit to their 
Testimony.” ?8 

The widely distributed manuals for justices of the peace contained cred- 
ibility criteria to assist the justices in examining witnesses and persons ac- 
cused of felonies. We do not know to what extent these manuals cither 
echoed or were incorporated into jury instructions, although some of the 
“better sort” of jurors might have read them or heard them discussed be- 
fore jury service.” William Lambarde’s popular late-sixteenth-century 
handbook suggested that in the course of pretrial examinations justices of 
the peace must consider ancestry, education, occupation, and character. 
Post-1618 editions of Dalton’s Country Justice added “two old verses” de- 
rived from the Romano-canon tradition indicating that those who exam- 
ined witnesses should consider 


Conditio, sexus, aetas, discretio, fama, 
Et fortuna, fides: in testibus esta requires.*° 


The causes of suspicion, which resonated to Romano-canon law, were 
also to be found in Thomas Wilson's Ciceronian Art of Rhetorique (1553). 
Many of the same criteria were employed in assessing the guilt of the 
accused.?! 
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The manuals for the justices of the peace, with their criteria for “suspi- 
cion” echoing both the Romano-canon tradition and English legal prac- 
tice relating to arrest and pretrial examination, became absorbed into the 
general law and culture of evidence.” Gilbert’s authoritative treatise on 
evidence, which summarized the practice of the early eighteenth century, 
thus indicated that there were a number of things that might “render a wit- 
ness suspected.” A party to a crime or one who swore “for his own safety or 
indemnity, or be a relation or friend to the party, or the like; or be of a 
profligate or wicked temper or disposition; and the weight of the proba- 
bility lies thus; if you think the bias is so strong upon him, as would incline 
a man of his disposition, figure and rank in the world, to falsify, you are to 
disbelieve him; but if you think him a man of that credit and veracity, that, 
notwithstanding the bias upon him, would yet maintain a value for truth, 
and is under the force and obligation of his oath, he is to be believed.” 


Hearsay Testimony 


The formal exclusion of hearsay was a rather late development in 
English law, probably because of the late and rather gradual arrival of wit- 
nesses and of jurors as fact evaluators. Although hearsay was a familiar 
concept and hearsay evidence was clearly viewed as inferior, it does not ap- 
pear to have been rigorously excluded until the mid-eighteenth century.” 
Quintilian’s Institutes of the Orator, studied by schoolboys from the sixteenth 
century onward, examined how hearsay testimony could be used by the or- 
ator as a means of strengthening and undermining arguments. Polybius’s 
critique of hearsay too was well known. Secondhand testimony was con- 
sidered far less valuable than that received “from those that report of their 
own view.” This statement by Hale is echoed by Lord Chief Justice Holt, 
who indicated in a 1691 case that witnesses had not presented “Evidence: 
unless they testified what they themselves knew or had heard from the ac- 
cused.” By the time Locke wrote at the end of the seventeenth century, it 
was already a truism “that any testimony, the further offit is from the orig- 
inal truth, the less force and proof it has. . . . A credible man vouching his 
knowledge of it is a good proof; but if another equally credible do witness 
it from his report, the Testimony is weaker, and the third that attests the 
hearsay of a hearsay is yet less considerable.”*° 
Hearsay was clearly permissible under some circumstances. The prin- 
ciple that hearsay might be used to confirm or corroborate other testi- 
mony was employed in Raleigh’s trial of 1603. In the early cighteenth cen- 
tury Gilbert wrote that “mere hearsay . . . may in corroboration of a 
witnesses’ testimony, . . . shew that he affirmed the same thing before on 
other occasions, and that the witness is still consistent with himself.” The 
uncertain treatment of hearsay in the seventeenth and eighteenth cen- 
turies, and indeed in the twentieth, reflects the perennial epistemological 
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question whether poor evidence is better than no evidence. Indeed, hear- 
say is one of the few points at which legal theorists and historians confront 
problems of empirical knowing. 


Indicia of Credibility 


On the whole, women’s testimony was probably trusted less than 
men’s. The lesser value of women’s testimony was embodied in the civil 
law. Although English women appeared as witnesses, they did not serve on 
juries. 

A child’s testimony was viewed as less credible than that of an adult, and 
the testimony of children under fourteen was generally excluded. The 
weak of mind and the insane too could not testify, for they like children 
lacked “skill and discernment.” 37 

Reputation was also a factor in assessing witness credibility. Here again 
we can sce a kind of translation from the justicing handbook directives 
concerning “suspicion” in pretrial examination to the criteria for jury as- 
sessment of witnesses. Only a generation or so after Lambarde and Dalton, 
Judges Hale and North echoed their criteria. North in particular men- 
tioned the “inclinations” and the “education” of the witnesses. Those who 
have “habits of falshood and are Comon & Known lyars” and those who 
lived “open, vitious scandalous lives” could be heard in court, but their tes- 
timony could bind jurors “no farther” than they believed it in their con- 
science to be true.”® 

In criminal trials defendants often attempted to show that govern- 
ment witnesses were persons of low moral character, of “ill fame,” or lack- 
ing in integrity. Thomas More, on trial for treason, attempted to show that 
Richard Rich had been notorious as a “common lyar” and a man of “no 
recommendable fame.”® Cynthia Herrup’s study of seventeenth-century 
criminal process also indicates that a reputation for good moral character 
substantially affected legal outcomes. The Popish Plot trials of the late sev- 
enteenth century often emphasized the low moral status and lack of in- 
tegrity of crown witnesses. As Thomas Hobbes stated succinctly, the evalu- 
ation of testimony involved two considerations: “one of the saying of the 
man; the other of his virtue.” 1 

Moral status and reputation blended into but were not identical to so- 
cial and economic status. In the courtroom as elsewhere the testimony of 
independent property holders counted for more than that of dependents 
or the poor. We have noted references to “Quality” and “Condition” that 
first appeared in the justicing handbooks and reappeared in Hale’s treat- 
ment of credible witnesses. In some instances the interests of servants were 
assumed to be that of their master, a situation roughly analogous to that 
of wives, whose interests were assumed to be identical to their husbands’, 
and were thus seen as having “unity of persons,” ® 
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Assumptions about reliable testimony corresponded in a rough way to 
the existing social hierarchy in which noblemen and gentlemen were 
ranked above yeomen and merchants, and yeomen and merchants above 
poor husbandmen, servants, and the unemployed. But status considera- 
tions might be countered by others. As we noted earlier, those with a pe- 
cuniary interest were entirely excluded from testifying in civil cases re- 
gardless of status and wealth. 

Religion played a role in assessing credibility of witnesses in a number 
of ways. One’s reputation for piety was a relevant consideration, and those 
who were “atheistical and loose to oaths” were not to be given the same 
credit “as men of good manners and clear conversation.” Despite hostil- 
ity to Roman Catholicism, the testimony of Roman Catholics was consid- 


ered credible, at least in cases where religion was not involved.* In one of 


the Popish Plot trials, however, one judge indicated that slender credit 
should be given Catholic testimony in a “Papist Cause, and for a Papist.” *“ 
In practice, questions of religion or irreligion shade into general questions 
of the moral character of witnesses or the issue of testimony under oath. 

Jury consideration of the “quality and qualifications of witnesses” in- 
cluded the “manner of their Testimony.” “Many times the Manner of a 
Witnesses’s delivering his Testimony” provided “a probable indication 
whether he speaks truly or falsely.”*° Hale and others often stated that they 
preferred the English over the Continental process because of the supe- 
rior opportunity to assess witness demeanor. Demeanor became a stan- 
dard clement in the evidentiary tradition: “An over-forward and hasty zeal 
on the part of the witness, . . . his exaggeration of circumstances, his re- 
luctance in giving adverse evidence, his slowness in answering, his evasive 
replies, his affection of not hearing or not understanding the question . . . 
precipitancy in answering . . . his inability to detail any circumstances 
wherein, if his testimony were untrue, he would be open to contradic- 
tion, ... are all to a greater or less extent obvious marks of insincerity.” *® 


Expertise and Experts 


Although expert witnesses are commonly found in the modern 
courtroom, they were less common in earlier centuries. In most matters 
the testimony of ordinary individuals was considered reliable. Yet exper- 
tise counted for something: “Discernment must arise from the skill, and 
will appear from the reasons and accounts they give of their knowledge.” 
Those that give more “plain and evident marks of their knowledge” were 
thus deemed more credible.’” These statements, however, seem to refer to 
greater experience and knowledge rather than to professional expertise. 

Expert witnesses sometimes testified, though we know relatively little 
about their use and legal status. Physicians often testified in cases involving 
poisoning and witchcraft, and midwives in cases of infanticide or rape." 
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Something akin to expert testimony also seems to come into play in cases 
involving the testimony of merchants on what constituted accepted and 
normal practice. 


Multiple Witnesses 


Unlike Continental and ecclesiastical courts, the English were not 
bound by the two-witness rule. English courts could reach verdicts without 
any witnesses at all. Hale and Locke state the normal preference for mul- 
tiple witnesses, but numbers were not necessarily decisive. Refusals to in- 
dict or convict might occur in the face of the testimony of twenty or more 
witnesses.’ 

A recent study focusing on oaths suggests that the number of witnesses 
testifying on oath made a crucial difference and that credibility consider- 
ations counted for little.” This finding runs counter to all the contempo- 
rary statements concerning credibility assessments we have encountered. 
If it were correct, there would have been little point to a trial. Jurors would 
have just counted the number of witnesses testifying under oath and given 
their verdict. Yet Hale insisted that juries were entitled to “disbelieve what 
a Witness swear” and “may sometimes give Credit to one Witness, tho’ op- 
posed by more than one.” One of the “Excellencies” of the jury trial was 
that the jury “upon Reasonable Circumstances, indicating a Blemish upon 
their credibility,” might pronounce a “Verdict contrary to such Testimo- 
nies, the Truth where of they have just Cause to suspect, and may and do 
often pronounce their Verdict upon one single Testimony.”>! 

Certainly the number of concurrent testimonies was thought to increase 
probability and make the evidence “more concludent.” Gilbert would 
write, “The first and lowest proof is the oath of one witness only.” A single 
witness required “great confidence in the integrity and veracity of the 
man.” The testimony of two oaths was “higher” because, if they agreed “in 
every circumstance,” they must be either “perjured or telling the truth,”°? 

There were traces of the biblically derived two-witness rule in England. 
In treason cases the two-witness rule was often voiced, though the various 
treason statutes of the early modern period sometimes included it and 
sometimes did not until it was made permanent in 1696.53 The two-witness 
rule is also to be found in connection with perjury. The still current re- 
quirement that wills be witnessed by two witnesses can be explained by the 
fact that until well into the nineteenth century wills were under the juris- 
diction of the ecclesiastical courts. 


Incredibility of the Fact 


Prevailing common-sense beliefs also bore on questions of credi- 
bility. Francis North, Lord Guilford, chief justice of Common Pleas, indi- 
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cated that the “Probability of [th]e Matter” was involved in assessing wit- 
ness credibility.°! The incredibility of the fact “overthrows” the testimony 
of a witness and “set[s] aside” his credit: “For if the fact be contrary to all 
manner of experience and observation,” it was “too much” to receive on 
the oath of a single witness.” Multiple witnessing of incredible events, 
however, was more difficult to reject because the credibility of biblical mir- 
acles was defended on the basis of multiple witnesses. 

Witchcraft provides an interesting example of a “fact” whose general 
credibility eroded over time. It came to be thought impossible by the ma- 
jority of educated persons by the beginning of the eighteenth century. Al- 
though belief in witchcraft persisted among the uneducated, a 1712 jury 
acquitted the accused despite the testimony of numerous witnesses. 


Contradiction and Consistency 


Inconsistency of a witness “removes him from all credit, for things 
totally opposite cannot be believed from the attestation of any man.” 
Enunciated by Gilbert in the early eighteenth century, this position had a 
long history. St. Germain expressed a similar view in the early sixteenth 
century, On discovering contradictions, juries were entitled to assume 
“lyghtness of mynde, hatred or corruption of money.””® Justicing hand- 
books too indicated that if the tales of two persons varied, neither was to 
be credited. In a 1671 case a judge pointed out that the contradictions be- 
tween the testimony of two witnesses “took off their Whole Testimony.” 
Hale argued that when jurors could directly observe contradictory testi- 
mony, “great Opportunities” arose to gain “the true and clear Discovery of 
the Truth.” Among elements for evaluating witness testimony, Locke too 
listed “the consistency of the parts, and circumstances of the relation” as 
well as “contrary testimonies.” ’7 

Cross-examination of witnesses by counsel as we currently know it did 
not exist in criminal cases. Something like it probably did in civil cases 
where both parties were represented by counsel. Even in criminal trials 
Hale noted that the jury, the parties, their counsel, and the judge could 
“propound occasional Questions, which beats and boults out the Truth.” 
Oral questioning, he thought, was “the best Method of searching and sift- 


ing out the Truth.”58 


Oaths 


The oath was a important feature of the early modern courtroom 
and was a part of legal proceedings long before rational approaches to fact 
finding came into being. Oaths predated the introduction of witnesses to 
the common law trial, and Anglo-Saxon oaths already invoked the lan- 
guage of fidelity and credibility that would later become hallmarks of wit- 
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nesses. Although oaths had a longer history in the canon and civil law 
courts, the administration of oaths to witnesses must have been a relatively 
late addition to the common law trial. Witnesses swore to tell “the whole 
truth and nothing but the truth as near as God shall give you grace.”* Yet 
it was obvious that both parties and witnesses might lie or fail to report all 
they knew of the facts. Writing at a time when witnesses were still relatively 
new to the common law trial, Thomas More noted that witnesses “myght 
swere false.” Perjury became a statutory crime during the same period in 
which witness testimony became routine.®! The numerous discussions of 
credibility we have been examining do not suggest that credibility issues 
disappeared for testimony given under oath. At most, it was probably 
truc as Gilbert said that the law begins with the “benign and human” pre- 
sumption that witnesses do “not falsify or prevaricate.” © 

In civil trials witnesses for both parties testified on oath. In such cases ju- 
rors were very likely to have heard conflicting testimony and could not 
have believed all the witnesses simply because they testified on oath. As 
noted earlier, it may be in practice that under such circumstances jurics 
merely counted, but if so their practice ran counter to much contempo- 
rary scholarly and judicial commentary on credibility.“ The situation was 
more complicated in criminal trials, where only prosecution witnesses 
testified on oath. The question here was whether those who testified un- 
der oath were automatically considered more credible than those who did 
not. Hale tells us that things “may blemish the credibility” of sworn testi- 
mony and that credibility assessments were left to the jury, “who are judges 
of the fact, and likewise of the probability or improbability of the witness 
and his testimony.” “It is one thing, whether a witness be admissible to be 
heard, another thing, whether they are to be believed when heard.” Judge 
North, Lord Guilford indicated that juries had “great Latitude” and “may 
say they belcev or doe not beleeve in any Case, & concerning any Wit- 
nesses.” If juries were to evaluate credibility as Hale, North, and even 
Gilbert clearly suggest, what are we then to make of Gilbert’s statement cit- 
ing Coke that “every plain and honest man affirming the truth of any mat- 
ter under the sanction and solemnities of an oath, is entitled to faith and 
credit”? The actual relationship between the oath and the jury’s duty to 
assess witness credibility remains problematic. Seventeenth-century juries 
probably received instructions looking both ways. Since prosecution wit- 
nesses testified under oath and the defendant and his witnesses could not, 
most cases would have left nothing for juries to decide if sworn testimony 
had been taken at face value. Yet we know that juries did acquit. 

The tension between credibility and oath became especially apparent 
during the politically charged Popish Plot and Exclusion trial. Prosecutors 
asked jurors to believe Crown witnesses simply because they testified on 
oath. The defense insisted that jurors weigh the credibility of those wit- 
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nesses. The matter was further complicated by the fact that in these cases 
accessories were often witnesses for the prosecution and so were not en- 
lirely believable unless the oath itself made their testimony credible. 
Judges not infrequently insisted that such persons, though legally compe- 
tent to testify and thus eligible to take the oath, were to be judged as to 
credibility by the jurors. Juries were “triers of the credit of the witnesses as 
well as the truth of the fact.”®” 

There was some interest in reforming oaths in the latter half of the sev- 
enteenth century. William Petty, a leading member of the Royal Society, 
turned his attention to “preventing the Abuse of Oathes and Ascertaining 
Testimony” in the courts. Beginning in 1696 defense witnesses in treason 
cases were permitted to testify under oath, and this privilege was extended 
in 1707 to all felonies. Such reforms presupposed that juries would deal 
with the credibility of sworn testimony because otherwise they would have 
reached an impasse in cases in which there was sworn testimony on both 


sides. 


Oaths—Juries 


Jurors took an oath to “truly try and true deliverance” give and to 
produce “a true verdict” according to the evidence. Distinct oaths for wit- 
nesses and jurors underline the fact that their functions had become dis- 
tinct, although we do not know when separate oaths first began to be 
administered. 

Jurors sometimes produced verdicts obviously against their oaths and 
against the evidence. Jury nullification, that is, a verdict against the evi- 
dence, was an obvious violation of the juror’s oath, as was the gross un- 
dervaluation of stolen goods employed to reduce a capital crime to a less 


serious one. Such acts of mercy, often undertaken with the complicity of 


the judge, suggest that oaths were not always taken literally and that jurors 
in such instances did not anticipate divine retribution. Grand jurors too 
ignored their oaths when they failed to present offenders. Despite the al- 
leged fear of divine sanction, it was commonplace for witnesses, jurors, 
and grand jurors to violate oaths, however much the clergy might inveigh 
against the practice. 


Circumstances 


Circumstantial evidence sometimes played a substantial role in 
criminal cases where direct evidence, that is, eyewitness testimony, was un- 
available, such as prosecutions for forgery, witchcraft, rape, and poison- 
ing. Its inferior status was assumed by the legal community at large. Fol- 
lowing the language of the canonists and civilians, Coke and later English 
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writers characterized circumstantial evidence and presumptions as “light,” 
“temeria” (sometimes called “probable”), and “vehement” (sometimes 
“violent”). Only the third category was appropriate to support a convic- 
tion.” In one case a judge informed the jury its decision was to be made 
on “Evidence and the Circumstances.” In another the King’s Counsel 
spoke ofa “concurrence of Evidence and other Circumstances.” In still an- 
other it was pointed out that conviction for treason required two positive 
witnesses and corroboration “too by very many strong Circumstances.””! 

Yet circumstances and the presumptions they engendered were not 
“fact.” Gilbert wrote that even violent and probable presumptions “non est 
Factum.” “When the fact itself cannot be proved, that which comes near- 
est to the proof of the fact is, the proof of the circumstances that neces- 
sarily and usually attend such facts.” “Presumptions” stood “instead of the 
proofs of the fact till the contrary be proved.” 72 

Jurors were given little instruction as to what constituted “circum- 
stances” and presumptions other than the ancient maxim that a bloody 
sword constituted a violent presumption of murder. Jurors might be told 
that circumstances did not include their own “private Opinions,” “public 
fame,” “common report,” or “Verdicts in other Cases,”7 but often not 
much more. Two distinguishable forms of evidence, testimony as to facts 
and “circumstances” under appropriate conditions, constituted sufficient 
proof to support a verdict. 


Verdicts 


Although we know even less about how early modern juries actu- 
ally reached their verdicts than we do about modern ones, we knowa good 
deal about standards for verdicts, at least in criminal cases, from legal writ- 
ers such as More, Coke, Hale, and Gilbert and from a variety of printed tri- 
als. The trial reports we have are not the best sample we might hope for 
because they consist disproportionately of post-1670 “state trials” of a po- 
litical nature. Because I have explored the development of the standard in 
considerable detail elsewhere,” J provide only a summary here. 

From the late fifteenth century on, jurors were to give their verdicts “ac- 
cording to your evidence and your conscience.” Evidence referred to wit- 
ness testimony and written documents. From Thomas More we learn that 
the juror must have a “sure and certain persuasion & belief in his own con- 
science,” a conscience that has been “induced reasonably.” In the late sev- 
enteenth century Hale noted “it is the conscience of the jury, that must 
pronounce the prisoner guilty or not guilty.”75 

“Satisfied conscience” was the most frequently voiced standard of com- 
mon law courts. The process by which the conscience was to become 
“satisfied” was a rational, not an emotional, one, and a tradition of casu- 
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istry emphasized the role of reason in making rational and moral deci- 
sions under conditions of less than perfect certainty. When the conscience 
of jurors reached a state of a “satisfied conscience” or “moral certainty,” 
conviction was appropriate. When they entertained reasonable doubts, 
they were to acquit. Neither the satisfied conscience nor the moral cer- ` 
tainty test was considered to have the same degree of certainty as demon- 
stration or mathematical proofs. 

According to Coke, the prosecution to be successful must be uncontra- 
dicted and unanswerable.” From the Restoration period onward we have 
more abundant evidence about the standard for jury verdicts. Edward 
Waterhouse wrote of verdicts reached “as they think in their Conscience: 
the truth of the facts after hearing the evidence . . . concerning the fact.” 
Before reaching their verdict, the jurors were to recess “to consider their 
ividence, .. . they are to weigh the Credibility of Witnesses, and the Force 
and Efficacy of their Testimonies.” “A great Weight, Value and Credit” 
could be given such verdicts because the “unanimous Suffrage and Opin- 
ion of Twelve Men, . . . carries in itself a much greater Weight and Prce- 
ponderation to discover the Truth of a Fact, than any other Trial whatso- 
ever.” Another judge noted that “in all cases [tha]t depend on .. . 
witnesses,” jurors “are to... weigh all Circumstances, and as they in their 
consciences beleev concerning [th]e testimony so are they to give their 
verdict.” The “satisfied conscience” standard was synonymous with the 
term “moral certainty.” Late-seventeenth-century judges often used ex- 
pressions such as “if you are satisfied or not satisfied with the evidence” or 
“if you believe on the evidence.” A juror swears “to what he can infer and 
conclude from the testimony . . . by the force of his understanding.”*? Dur- 
ing the early eighteenth century there was increasing reference to the 
understanding of the juror. Jurors “were rational men and will determine 
according to your consciences, whether you believe those men guilty or 
not.”8! Understanding and conscience were concerned with the same 
mental processes. 

Over time judges became increasingly likely to mention doubts on 
the part of the jury. From the mid-eighteenth century the now familiar 
“beyond reasonable doubt” terminology of modern Anglo-American law 
was added to its cognates, “satisfied conscience” and “moral certainty.” 
The meaning of all these phrases was identical and they often were used 
together. 


Jurors 


” 


Given our primary concern with “fact” and “fact finding,” some 
attention must be paid to the character of juries. Coke describes jurors 
as “homines liberi et legales.” Earlier in their history it was hoped that 
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knights and substantial frecholders would serve as jurors. By the i the 
or the 


teenth century and carly seventeenth century, however, it was rare 10 p 
gentry to serve on trial juries. Grand jurors were on the whole of ight! 
status than petty jurors and during the late seventeenth and eightecn™ 
centuries were dominated by the gentry. The ideal grand jurors were 
“grave and substantial gentlemen” and the “most sufficient freeholders in 
the county.”* Grand jurors on assize panels, however, were composed of 
the lesser or parish, not county, gentry. . . 

Assize jurors, that is, trial or petty jurors, were mostly drawn from the 
yeoman class, and quarter sessions jurors tended to be lesser yeomen and 
even husbandmen. Juries were composed of modestly propertied men of 
the “middling classes” drawn from village elites and included artisans and 
tradesmen as well as yeomen. They were the leaders of village society €X- 
perienced in the administration of local government but not highly edu- 
cated or sophisticated men.®3 Jury service, though prestigious, was time 
consuming, and many sought to avoid it. Shortages meant that bystanders 
were not infrequently added to jury panels. Although addressed in court 
as “Gentlemen of the Jury,” most jurors in civil and criminal cases were not 
actually gentlemen.™! To ensure independence, there was a property qual- 
ification for jury service, and women, servants, and the lowest ranks of so- 
ciety were excluded. Those of middling economic and social status were, 
to use current parlance, treated as “epistemologically competent” to reach 
judgments about legal “facts.” 

Jurors were assumed to have the qualities of mind necessary to make 
judgments of matters of fact. They were intelligent enough to consider 
whether the “fact” had actually occurred and who had been respon- 
sible for it. They were considered capable of evaluating the demeanor of 
witnesses, comparing testimonies, spotting inconsistencies and cont radic- 
tions, and evaluating the extent to which these factors affected the credi- 
bility of witnesses., Jurors were also expected to consider the moral quali- 
ties and lifestyle of those who testified. 

English judges and juries were both idealized and criticized. Although 
the common law was lauded for its employment of juries, there was 
sufficient unease about juries to generate a special jurisdiction for Star 
Chamber over jury corruption. It was often claimed that jurors were not of 
sufficiently high status because inflation eroded whatever property re- 
quirements were instituted. If some, such as Interregnum law reformer 
William Walwyn, praised juries for “justly and faithfully, judging the cause 
of rich and poor without fear or favour, . . . without respect to persons, 
others yearned for juries of “twelve able understanding gentlemen” to re- 
place the “weak and ignorant.” The Restoration Parliament and several 
post-1660 writers expressed similar concerns, and periodically bills were 
introduced to ensure “able and sufficient jurors.”*6 Jurors were criticized 
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as “simple,” “unlearned,” or unsophisticated men who might be misled, 
and praised as capable, responsible, “of known integrity,” that is, “good 
men and truc.”*” The English governing classes praised juries, refused to 
serve on them, and sought means of ensuring their continued improve- 
ment Jury composition did not change significantly, and fact determina- 
tion in the common law courts continued to be the responsibility of the 
“middling” classes, 


Social Status and Legal Facts 


Legal fact finding is particularly relevant to Steven Shapin’s em- 
phasis on the importance of social status in connection with English em- 
pirical philosophy of the Restoration era. Shapin has suggested that aris- 
tocratic and courtier codes of the Renaissance, with their concerns with 
honor and civility, established a system of trust and trustworthiness that 
contributed in important ways to the construction of knowledge. Al- 
though English society recognized a connection among birth, wealth, and 
virtue and exhibited greater inclination to trust the testimony of gentle- 
men than those of lower status, those assumptions alone did not deter- 
mine fact finding in the courts. First of all, in England it was less clear than 
elsewhere who was and was not a gentleman, the gentlemanly class being 
a rather fluid one involving birth, wealth, and lifestyle, which to some de- 
gree were substitutable for one another. 

Societal inclination to trust those of high status was undermined in a va- 
riety of ways in the legal setting. Although the justices of the peace were 
predominantly of the gentlemanly class, they were often criticized by as- 
size judges for partiality. Gentlemen themselves engaged in countless 
lawsuits that pitted the word of one gentleman against that of another. It 
was after all the upper classes who were most prone to litigate in the com- 
mon law courts. Those with even the slightest financial interest in a civil 
case were excluded from testifying on the grounds of partiality and inter- 
est, gentleman or not. Gentle witnesses for both parties could not all be 
assumed to be telling the truth. Although one writer on the subject of 
“honor” indicated that “the testimony of a Gentleman ought to be re- 
ceived and more credited than the word of a common person,” there 
were other considerations that sometimes modified that deference in the 
courtroom. Accusations of partiality and interest might be pitted against 
status claims. Upper-class criminal defendants no more than lower-class 
criminal defendants were permitted to testify on oath. In all cases testi- 
mony would be evaluated by those of the “middling classes.” Even peers 
would be tried by ordinary juries in civil cases. On the other hand, the bias 
in favor of the upper classes was clearly present. Social status was one, but 
only one, factor in assessing witness credibility. 


“Fact” and the Law 25 


Although Shapin has suggested that the common people were per- 
ceived as “perceptually unreliable” during the early modern period, mee 
is nothing in the legal literature to support such a claim. All normal men 
were deemed to be perceptually competent in the legal context, and there 
was no suggestion that either “sense” or memory, key elements 1n matter 
of fact, were less acute or accurate in those of lower status. Jurors, men of 
the middling classes, and legal professionals, many of whom were not 
quite gentlemen, were entrusted to evaluate witness testimony for reliabil- 
ity and credibility. Shapin also suggests that merchants in the seventeenth 
century were perceived to be deceitful and untruthful. Yet the law did not 
distinguish merchants from others. From titled aristocrat downward, all 
witnesses with pecuniary interests were excluded from testifying. “Inter- 
est” was not a function of social status. 

No matter what their social status, some witnesses would lie and some 
were foolish, easily influenced, or partial or prone to self-contradictory 
testimony. No doubt the law incorporated general societal assumptions 
about trustworthiness into its own fact-finding machinery, but the laws 
fact finders were for the most part not gentlemen, nor were most of its 
testifiers as to facts. Nevertheless, in very high-stakes situations it man- 
aged to find facts accurately to its own satisfaction and to the satisfaction 
of sixteenth- and seventeenth-century Englishmen generally. Throughout 
this period social status was one factor among many to be taken into ac- 
count in the assessment of the credibility of witnesses by a body of some 
gentle, but mostly nongentle, persons deemed fully capable at arriving at 
the truth of the facts.?! 


The Norm of Impartiality 


Recent studies of early modern English natural philosophy have 
noted the emphasis on impartiality among the advocates of the new em- 
piricism and attribute it either to humanist efforts to polish academic 
manners or to gentlemanly mores.?? The legal system and its concern with 
establishing matters of fact may have been a greater influence. Efforts to 
ensure impartiality have always been at the heart of the legal enterprise. 
Both the Romano-canon and the common law systems attempted to en- 
sure it by a variety of institutional forms. The common law attempted to 
reduce or eliminate partiality and bias in jurors, judges, and witnesses 
while assuming partiality in the litigating parties and their lawyers. 


Jury Impartiality 


The common law provided for juror challenges to prevent fa- 
voritism, corruption, and bias. Jurors “are not to be of the Kindred or Al- 
liance of any of the Parties. And . . . Not to be such as are prepossessed or 
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prejudiced before they hear their Evidence.” Parties were to have “notice 
of the Jurors, and of their Sufficiency and Indifferency, that so they may 
make their Challenges . . . if there be just Cause.” Those of insufficient 
freehold too were unfit to try causes. Only twelve “indifferent” judges 
of the fact were to be sworn. Star Chamber punished corrupt jurors for 
egregious violations and “false” verdicts, and jurors might be fined until 
1670. Jurors as judges of the fact were often reminded of their duty to be 
impartial, and even defendants reminded jurors to “put on indiffer- 
ent eyes.” 


Judicial Impartiality 


It would be difficult to find a Western legal system that did not 
emphasize the importance of judicial impartiality. The English judiciary 
quite naturally adopted the norm, which applied to judges, to jurors who 
were judges of fact, and to justices of the peace acting in their capacity 
as judges. Queen Elizabeth had enjoined judges “to administer the law 
and justice indifferently without respect of persons.” Similar statements 
about impartiality and the “indifference of the court” were made by 
William Lambarde and Sir Edward Coke.” “All those that have the Ad- 
ministration of Justice committed to them” were “to behave with all Equity 
and Impartiality.” 

Such rules as not allowing judges to go on assize in their own counties 
were designed to increase impartiality. Hale insisted on the importance of 
judicial rulings on exceptions to competency and other evidentiary mat- 
ters being made publicly so that any “Partiality, and Injustice will be evi- 
dent to all By-standers.”®? The impartiality norm required that judges 
must not give their opinion before all the evidence had been heard.” Hale 
enjoined “an entire absence of affection and passion which will easily oc- 
casion a wresting of judgment.” Judging required a “temperate mind to- 
tally abandoning all manner of passion, affection, and perturbation so that 
he may come to the business with clearness of understanding and judg- 
ment.” Isaac Barrow summarized the conventional wisdom: “For as he is 
a good judge, who after a full cognisance, and carefull discussion of the 
case . . . doth pronounce freely and fairly, being no way swayed either by 
his own inclination, or by temptation from without, who is not byassed by 
any previous affection or dislike, not drawn by favour, not daunted by fear, 
not bribed by profit, not charmed by flattery, not dazzled by specious ap- 
pearance, not gulled by crafty insinuations, or by fine speech; not tired by 
solicitation or importunity, not seduced by precedents or custome.” 1 

The norm of impartiality did not imply modern judicial behavior. Early 
in the seventeenth century imperious judges often gave “Light and Assis- 
tance” to the jurors by “weighing the evidence before them . . . and by 
shewing them his Opinion even in Matter of Fact, which is a great Advan- 
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tage and Light to Lay-Men .. . in investigating and cnlightning the Matter 
of Fact, whereof the Jury are Judges.”!"! Judges were not reluctant to in- 
terfere with juries, and several legal historians have argued that juries took 
their lead from the bench throughout the period.! Judicial influence was 
perhaps most obvious when judges summed up the evidence, but we do 
not how common this practice was. A major jury defense against excessive 
judicial influence was the notion that jurors might have direct knowledge 
of fact and witness credibility quite apart from the testimony presented in 
court.’ Essentially for political reasons, this idea persisted long after ju- 
ries had become unlikely to have such direct knowledge. As Hale noted, 
“If the judge’s opinion must rule the matter of fact, the trial by jury would 
be useless.”!°* Standards of judicial behavior were modified over the 
course of the seventeenth century. The ideal of impartiality was a constant, 
but the hectoring and overbearing behavior of Sir Edward Coke would not 
have passed muster as an appropriate model of judicial behavior in the age 
of Judge Holt. 

The norm of judicial impartiality, however, was not always practiced and 
certainly not always seen to be practiced. Judges could “never escape the 
imputation of partiality and injustice from some party.” Particular 
judges were felt to be less than disinterested, especially in cases where 
royal interests appeared to be pitted against the property rights of subjects, 
where political interests were at stake, or where judges were thought have 
been bribed or unduly influenced by one of the parties. But demands for 
judicial impartiality were not simply platitudes. The 1620s witnessed the 
impeachment of Francis Bacon, Lord Chancellor of England, for judicial 
corruption and other judicial misbehavior. At the outbreak of the civil war 
several of Charles I’s judges lost their offices. Such removals, more often 
than not motivated by political considerations, were made in the guise of 
efforts to regain judicial disinterestedness and impartiality. The issue of ju- 
dicial partisanship was again raised during the reigns of Charles H and 
James H as Whigs attacked “Tory” judges. Only in 1696 did judges become 
irremovable from office by the Crown except for violations of the standard 
of “good behavior.” 10 

Thus in early modern England impartiality was neither an unexamined 
assumption nor a subject of value conflict but rather an ever present and 
hotly defended norm of judicial conduct. And this norm had been and 
continued to be central to legal discourse quite independently of human- 
ist concerns and gentlemanly codes. 


Impartial Witnesses 


We have noted the ways in which the courts attempted to ensure 
that witnesses would be impartial. Clearly, the ideal witness was the impar- 
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tial witness, and “that which is reported by persons disinterested” was pref- 
erable to “that which is reported by persons of whose interest it is to have 
the thing true, or believed to be true.” !°7 Witness were most credible when 
“wholly indifferent and unconcerned.” Indeed, their credit was “to be 
taken from their perfect indifference to the point in question.” When “a 
man who is interested in the Matter in Question would also prove it, “tis 
rather a Ground for Distrust rather than belief; for men are generally so 
short-sighted as to look at their own private Benefit, which is near to them, 
rather than the Good of the World, that is more remote.” 198 

The quest for the much-praised impartial and disinterested witness, 
however, resulted in unanticipated problems. For instance, exclusion of fi- 
nancially interested parties from testifying in civil suits meant that those 
best informed about the issue in question were not permitted to testify— 
even if their pecuniary interest was minute. Only in the late eighteenth 
century did judges begin to allow the testimony of financially interested 
parties and to let jurors decide whether or not it should be believed. 


Impartiality —Lawyers—Rhetoric 


The English mixed respect for and hostility toward the legal pro- 
fession. Lawyers were supposed to be partial because they represented the 
contesting parties in adversarial proceedings. Apprehension was ex- 
pressed that the “learning, art, and eloquence” of the lawyers might “se- 
duce the minds” of unsophisticated jurors.!'° Lambarde, Hale, and Isaac 
Barrow suggested that the rhetorical skills of the lawyers might undermine 
the impartiality of courts. Courtroom eloquence, Hale indicated, “bribes 
[the jury’s] fancies and bias[es] their affections”; Barrow noted the dan- 
gers of “crafty insinuations” and “fine speech” that detracted from impar- 
tiality.!"! John Hawles, a Whig polemicist of the 1680s, suggested that the 
“best judicatures of the world . . . utterly reject the use of Rhetoric,” im- 
plying that the “Art of Persuading” was little different than deceit. Sir 
George Berkeley was confident that on the Day of Judgment neither the 
“voluble Oratory” nor “subtile Law-distinctions” typical of the lawyer 
would in “any way avail.” 12 

All the discourses of “fact” became suspicious of rhetoric and often 
voiced this suspicion in connection with announcing their dedication to 
the norm of impartiality. The disciplines of law and historiography, how- 
ever, were somewhat ambivalent about rhetoric, decrying its dangers on 
the one hand and incorporating it on the other. The adversarial charac- 
ter of the common law was premised on the belief that contending, par- 
tial, and interested parties, with the help of contending lawyer advocates, 
could reach the truth of particular facts, or rather that judge and jury 
could reach it for them. Counsel were expected to use the available means 
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to win their case, but what means were available was determined by legal 
rules. 

The English legal system, like that of the Continent, was sensitive to the 
norm of impartiality. The norm was frequently stated with respect to both 
jurors and judges and in the rules relating to admissible witness testimony. 
If the norms with respect to prejudice, bias, and partiality were not always 
observed, they were constantly reiterated, and a variety of procedures ex- 
isted to assist in achieving them. The English legal system attempted to 
create institutional settings and procedural mechanisms that would facili- 
tate truthful judgments about past human events and actions. The legiti- 
macy of the legal enterprise was built on the foundation of impartiality, 


An Epistemological Conclusion 


Now that we have examined the meaning of “fact” and the ele- 
ments of fact determination in a legal setting and reviewed the various 
participants in that process, we turn to the epistemological aspects of legal 
fact finding. In doing so we consider the courtroom," as others have con- 
sidered the scientific experiment, as a site of knowledge making, that is, a 
setting where a variety of participants engage in creating or determining 
the “truth” of something by a set of site-specific rules. In the courts juries, 
judges, witnesses, and counsel participated in a process that was designed 
to produce “morally certain” verdicts in “matters of fact.” By following cer- 
tain procedures, using written documents of specified types, listening to 
witness testimony produced by certain kinds of persons and under certain 
conditions, and considering “circumstances,” ‘judges of the fact” were 
able to produce just and true knowledge of “matters of fact.” This practice 
was shaped in a number of ways by the norm of impartiality. 

Courts were sites of epistemological inquiry, but they were also part ofa 
larger political, administrative, and legal system and thus were sometimes 
sites of ideological conflict. Courts had a moral as well as an empirical 
function so that juries sometimes reached judgments clearly against the 
evidence in order to achieve what they felt to be a just result. The jury’s 
primary function, however, was to make what society believed to be epis- 
temologically sound findings about events or “facts” under conditions that 
were recognized to be imperfect. The security of life and property, deeply 
held cultural values, depended on these outcomes. 

The common law made several epistemological assumptions that were 
not spelled out in great detail or in philosophical form and intermingled 
old and new learning. These were perhaps best summarized by Sir Geof- 
frey Gilbert, who emphasized that although firsthand sense data was the 
best source of knowledge, it was of limited usefulness to courts because the 
law dealt with “transient things” of no “constant being” that had to be re- 
trieved by memory. When we “cannot see or hear any thing ourselves, and 
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yet are obliged to make a judgment of it,” it is necessary to “see and hear 
by report from others.” It is reasonable to give “faith and credibility . . . 
to the honesty and integrity of credible and uninterested witnesses, attest- 
ing any fact under the solemnities and obligations of religion, and the 
dangers and penalties of perjury.” When such conditions are met, the 
mind “equally acquiesces as on a knowledge by demonstration, for it can- 
not have any more reason to be doubted than if we ourselves had heard 
and seen it.”!™ : 

Although Gilbert’s formulation is more sophisticated than those of his 
predecessors, their assumptions and conclusions were roughly the same. 
They assumed that it was possible to arrive at sound judgments about facts, 
that is, events and deeds, though those events involved actions that could 
not be observed or replicated by those doing the fact finding. Sound judg- 
ments could be arrived at by examining the testimony of those who had 
seen or heard the events. In order to make such judgments it was neces- 
sary to examine the quality and quantity of testimony, to be suspicious of 
hearsay, and to consider any relevant “circumstances.” Oaths were as- 
sumed to enhance the probability of testimonial truth but not to ensure it. 
It was also assumed that institutional arrangements and procedures, such 
as the right to challenge jurors or to exclude witnesses with financial in- 
terests, would help ensure just and truthful fact determination, Whatever 
their origins and evolution, such rules were perceived as ensuring accu- 
rate judgments of fact. 

Some matters of fact might be considered “proved” and others doubtful 
or false. “Fact” in this context did not necessarily refer to an established 
truth but often to an issue of truth. Indeed, one of the great changes that 
occurred over the course of two centuries in some cultural arenas was the 
transformation of “fact” from something that had to be sufficiently proved 
by appropriate evidence to be considered worthy of belief to something 
for which appropriate verification had already taken place. 

Litigation is not compatible with a skepticism so extreme that nothing 
can be known and no decision be worthy of acceptance. English law of the 
early modern era existed in an epistemological space of probability, rea- 
sonable doubt, and moral certainty in which decision making could not be 
delayed indefinitely on the grounds of insufficiently certain knowledge. 

The fact-determination process of the common law was not quite one of 
“free proof.” It was, however, far freer than that of the Romano-canon sys- 
tem with its rigid rules about numbers of witnesses. Juries were barred 
from exposure to some evidence by rules that excluded certain categories 
of persons from presenting evidence. Early modern juries were not yet 
prevented from hearing hearsay, though the tendency was in that direc- 
tion. Until the early eighteenth century some testimony was given under 
oath and some was not. 

During the sixteenth and seventeenth centuries there flourished a legal 
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culture of fact built on the concept “matter of fact.” The legal system was 
pervaded by the belicf that ephemeral “facts” of human action could be 
established with a high degree of certitude and that ordinary persons 
had sufficient ability to evaluate testimony for credibility and documents 
for authenticity in order to arrive at impartial, truthful verdicts guided 
by their intelligence, reason, and conscience. Confidence in the jury sys- 
tem thus contributed to the general fecling that ordinary persons, if finan- 
cially independent and if situated in institutional settings with the appro- 
priate safeguards, were capable of determining matters of fact. Whatever 
the defects of the jury trial, the English preferred the common law fact- 
determination process to other varieties in other venues. That setting re- 
quired empaneling impartial, disinterested fact evaluators and impartial, 
disinterested judges who operated in public rather than closed settings. 
Although actual judges and juries did not always meet these standards, the 
Jury system was praised as the best means of finding the truth. 

The legal concept “fact” and the epistemological assumptions and pro- 
cedures associated with jury fact determination became well known to 
large numbers of Englishmen, not only to legal professionals but also to 
those who served on juries, potential jurors, frequenters of trials, justices 
of the peace, and grand jurors. The spate of published criminal trials, es- 
pecially state trials, dating from the 1670s onward also made the eviden- 
tiary elements of the common law criminal trial familiar to a large num- 
ber of general readers and the politically interested. A large proportion of 
the upper and “middling” classes, both urban and rural, had encountered 
the concept of fact and the common law approach to establishing “matters 
of fact.” In this period references to legal fact finding were liberally scat- 
tered through the literatures of other disciplines. 

Studying the process of knowledge making in the legal arena is obvi- 
ously difficult, not only because of the lack of material but because the 
process involved institutions that were embedded in a larger political 
arena and were evolving over time. Despite the difficulties, it is important 
for cultural historians in general, and historians of science and philosophy 
in particular, to become more aware of a legal culture that established 
a widely admired mode of establishing correct beliefs in the world of 
“fact.” During the early modern era the English legal system had produced 
a well-accepted epistemological framework and a method of implement- 
ing it that worked reasonably well in reaching judgments of “fact” neces- 
sary to making important social decisions. Much of this epistemology and 
method could be and was transferred to other sites of knowledge and 
other knowledge-making situations. 

The remainder of this book is concerned with showing how legal con- 
cepts and practices related to fact finding were first extended into other 
disciplines that dealt with human actions and then to the “facts” of natural 
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and divine phenomena. By the end of the seventeenth century the episte- 
mological thinking characteristic of legal fact finding came to pervade En- 
glish thought and culture, Legal modes of establishing appropriate belief 
played a larger role in the development of truth-establishing practices 
than has hitherto been recognized. 

Not all aspects of the legal tradition would become relevant to other 
areas of learning. None of the other fields we survey made use of oaths or 
used adversarial institutional forms that required witnesses, juries, lawyers, 
and judges. And none was under the kind of pressure to reach immediate 
decisions on the facts that juries were. But to the extent that their concerns 
were with verifying events or actions, human, natural, or divine, they came 
to use many of the concepts embedded in the English legal system that we 
have been examining. 
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news comes from an uncertain Author, though probable and expected, 
yet suspend your belief; because men easily report what they desire to ex- 
pect; but rather give heed to certain extravagant and unexpected Rela- 
tions, as unlikelier to be invented.”8? Here the plausible and the expected 
were suspect, and the “extravagant and unexpected” more believable. If 
the reverse was more often thought to be appropriate, it was still difficult 
to find any completely satisfactory standard of belief in “factual reports,” 
even those allegedly supported by respectable and experienced witnesses. 


Conclusion 


The news media, which began at the end of the sixteenth century 
and flourished in the seventeenth and eighteenth, played a vital part in 
the development of the discourses of fact. They purveyed a kind of culture 
of facts to a relatively wide range of Englishmen. Midcentury circum- 
stances of civil war and political turmoil stimulated the desire for political 
und military “facts.” The period from 1640 to 1660 thus had a significant 
role in the acculturation of the concept of fact. The news media, especially 
ufter the Restoration, treated both human affairs and natural phenomena 
is facts, thus fostering the shift of “fact” from the older legal and histori- 
val meaning of human deed to a newer, more encompassing meaning. 
They bolstered the concern for verifiability through such techniques as 
nultiple witnessing that are to be found in the other discourses of fact. 
“hey linked the public more closely with the concerns of historians and 
awycrs. They reiterated the norm of impartiality. And, particularly in their 
reaument of the marvelous, the news media took the public into the realm 
f empirical verification, which concerned both theologians and natural 
hilosophers, 
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espite the common carly use of “fact” in law, historio 
raphy, and news reporting, the concept is now most ¢ 
ten associated with natural science. Indeed, the conce 
“fact” has become so closely identified with science that it is often assum, 
this association has always existed. Yet in England the concept “fact” h, 
its principal origin in law and was initially limited to human actions a, 
events. Only later would it acquire its association with a “true stateme; 
about the natural world. 

Until quite recently, the constituent concepts of early modern natu 
philosophy, concepts such as “experiment,” “experience,” “fact,” “hypot 
esis,” “theory,” “cause,” “probability,” and the “laws of nature,” have y 
been a central concern.! That situation is now changing. The pioneeri 
work of Steven Shapin and Simon Schaffer on the conceptual elements 
the competing natural philosophies of Robert Boyle and Thomas Hobl 
has shown that “matter of fact” played a central role in the construction 
Boyle’s natural philosophy. Their work, to which we frequently make y 
erence here, is characterized by a contextualism that focuses on shc 
term and localized English conditions and, therefore, does not concer) 
self with how “fact” or “matter of fact” evolved or was related to oy 
intellectual traditions at home or abroad. Shapin’s more recent work 
sociates scientific fact finding with the social categories “courtier” a 
“gentleman.” It takes a longer view but also ignores related traditie 
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which pose major difficulties for the gentleman hypothesis. Peter Dear has 
described the subtle but crucial differences between “experience” and “ex- 
periment” in the work of certain late scholastic natural philosophers in the 
mathematico-physical tradition and in the empirical experimentalism of 
the Royal Society. Katherine Park and Lorraine Daston have connected 
the origin of the natural fact with descriptions of marvels and monsters. 
Like Dear, they contrast the “common experience” of traditional natural 
philosophy with the particularized “fact” of the natural historians and ex- 
perimentalists of seventeenth-century England. 

The historical understanding of the concept “fact” has been somewhat 
obscured by Vico’s “verum-factum,” which expressed a distinction between 
the unknowable world that God made and the world human beings have 
made, which is knowable because they have made it. Paolo Rossi has uti- 
lized Vico’s categories not to underline the differences between natural 
knowledge and human knowledge but to suggest the gradual acceptance 
of new ways of thinking about “knowing” and “doing,” with respect to the 
natural world, in the work of magicians, alchemists, Paracelsians, and her- 
meticists. He emphasizes Francis Bacon's indebtedness to the tradition 
that connects making and doing, theory and practice, art and nature. Ba- 
con's role in the human construction of natural knowledge is developed 
further by Antonio Perez-Ramos. Current emphasis on natural knowledge 
as a human construction runs counter to intellectual traditions that sepa- 
rate knowledge of the natural world and the world of human making.” 

My treatment of the creation or construction of the “scientific fact” 
is both related to and somewhat different from this body of scholarship. It 
takes a longer chronological perspective and relates the “facts” of natu- 
ral philosophy to a group of contemporary discourses that already had 
adopted, or were simultancously adopting, the concept “fact.” In this 
chapter I attempt to show how the legal concept “fact” or “matter of fact,” 
which dealt with past human acts, was adopted and then adapted by nat- 
ural historians and expcrimentalists to suit the new emphasis on observa- 
tion of particular natural phenomena. Although my study does not em- 
phasize the constructivist elements in the making of English natural 
philosophy, it should shed some light on the carly modern mixtures of 
“understanding” and “doing” posited by Rossi, Perez-Ramos, and Hans 
Blumenberg. 

The distinction between verum and factum, or the distinction between 
the work of God and the works of man, was a commonplace in the early 
modern world. In this conceptualization of knowledge, natural phenom- 
ena were not handled under the rubric of “fact” or “factum,” terms at- 
tached to the works of man. The innovation of Francis Bacon and his suc- 
cessors was to apply the techniques and conceptions developed to deal 
with human deeds to natural phenomena, that is, to the works of God and 
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natural phenomena “made” by humans. Over time, the testimony of wit- 
nesses became crucial to establishing knowledge of natural phenomena, 
whether ordinary, unusual, marvelous, or experimental. With the intro- 
duction of “fact” into the realm of natural history and experimental 
philosophy, the distinction between verum and factum is eroded and the 
methodologies for establishing and verifying human actions and natural 
phenomena become almost, if not completely, identical. It is that process 
that we trace in this chapter. 

The most prominent strand of English natural philosophy became a 
philosophy based on “fact,” or, as contemporaries would have labeled it, 
“matter of fact.” The English emphasis on “matter of fact,” and efforts to 
link fact and hypothesis, gave English natural philosophy its most distinc- 
tive features. Although there was no unanimity within the English sci- 
entific community, and some comparable developments occurred else- 
where, the English scientific program and practice as exemplified in the 
work of the Royal Society was distinctive. A significant part of its distinc- 
tiveness resulted from its initial enthusiasm for the Baconian program of 
natural history and experiment grounded on well-proved “facts.” The twin 
concepts “fact” and “hypothesis” proved central to the natural philosophy 
that came to characterize the Royal Society, the visible symbol of English 
natural philosophy during the late seventeenth century. 


Francis Bacon and the “Facts” of Nature 


Francis Bacon was a central agent in the transformation of “fact” 
from human to natural phenomena. Bacon not only insisted that properly 
verified “matters of fact” provided the foundation for natural philosophy 
but also extended natural history to include experiment. Of course, the 
translation of “fact” from human to natural phenomena was not achieved 
exclusively by Bacon's efforts. We have already examined the process by 
which cosmographers and topographers began to treat both human and 
natural objects and events as “matters of fact” and how unusual natural 
events were beginning to be somewhat similarly treated. The growing pop- 
warity of Baconian natural history, however, underlined the possibility 
and desirability of treating both natural and human history as rooted in 
“matters of fact” observed and recorded. Bacon is also central to the cre- 
ation of the “experimental fact.” Human agents created artificial, that is, 
humanly constructed natural events that could be observed and recorded 
just as were such ordinary and wondrous natural events or objects as com- 
ets, plants, and birds. 

For Bacon, observations and experiments were to yield the “facts” that 
would be used to construct a new natural philosophy to succeed that of Ar- 
istotle. Aristotelian “experience” did not refer to a particular experience 
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or to observations that occurred at particular times and places. Aris- 
totelianism also maintained a clear distinction between nature and art. 
Thus, it was only with some difficulty that constructed experiments were 
incorporated into Aristotelian natural philosophy.’ 

Bacon was ideally situated to appropriate legal-historical methods to the 
cause of natural philosophy. He was an important legal practitioner and 
judge, familiar with common and civil law procedures as well as the hybrid 
procedure of Chancery over which he presided. He was a self-conscious 
reformer of both jurisprudence and natural philosophy as well as a histo- 
rian. I am, of course, hardly the first to suggest the general connection 
between Bacon's legal thought and his natural philosophy. My concern 
is not with the overall indebtedness of Bacon’s science to law but with 
the particular origins and functions of “matter of fact” in his natural 
philosophy. 

History, for Bacon, was divided into the two familiar varieties. Natural 
history “treats of the deeds and works of Nature, civil history those of 
men.” The “deeds and works” of both were concerned with particulars 
“circumscribed by time and place.”” Bacon found the current state of nat- 
ural history deplorable. He castigated the traditional reliance on experi- 
ence in which “rumour and vague fames” or the “gossip of the streets” 
were “allowed the weight of lawful evidence.” Nothing was “duly investi- 
gated, nothing verified, nothing counted, weighed or measured.”® His 
predecessors had given only a “glance or two upon facts and examples and 
experience” before invoking “their own spirits to give them oracles.” 
“Dwelling purely and constantly among the facts of nature,” Bacon would 
begin the program anew.” 

Baconian natural history was to break from the Renaissance tradition of 
natural history, a tradition aptly characterized as an “emblematic world 
view” in which a mélange of symbols, correspondences, observations, 
proverbs, and fables formed a complex web of verbal and natural associa- 
tions.” The breakdown of this tradition, facilitated and pardy caused by 
the discovery of previously unknown New World species of flora and 
fauna, was dramatically embraced by Bacon, whose new natural philoso- 
phy was to be built on natural histories expunged of literary, mythical, and 
symbolic clements. Natural history, still neglected by scholars, would be 
reconstructed so that it would be based on well-established “facts,” not lit- 
erary allusion or traditional lore." 

The new Baconian natural history was to be compiled with “religious 
care, as if every particular were stated upon an oath.” 2 Although initial in- 
formation was provided by the senses, observations had to be sifted and 
examined in a variety of ways to discover error. Bacon warned that the “tes- 
timony and information of the sense has reference always to man, not to 
the universe, and it is a great error to assert that the sense is the measure 
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of things.” Yet, as in law, eyewitness testimony takes pride of place. Exper- 
iments would play a crucial role, being, Bacon thought, more subtle than 
immediate sense observation.!® All depended on keeping the eye steadily 
fixed on the “facts of nature.” !4 “Matters of fact,” broadened by Bacon to 
include virtually all natural phenomena either observed or created exper- 
imentally, were to provide the basis for what he felt to be an entirely new 
natural philosophy. ` 

Although Bacon recognized that there were dangers connected with 
“wonders,” he nevertheless wished to record the unusual, the anomalous, 
and the accidental.!* He also expanded the scope of traditional natural 
history by proposing that well-certified histories of trades be compiled. 
These, like experimental histories, combined natural materials and hu- 
man intervention and construction. The credit of things both ordinary 
and anomalous must be evaluated as “certainly true, doubtful whether 
true or not, certainly not true.” The doubtful must be reported in such 
tentative phrases as “it is reported,” “they relate,” or “I have heard from 
a person of credit,” phraseology reminiscent of the news media. In im- 
portant instances “the name of the author should be given, and not the 
name merely, but it should be mentioned withal whether he took it from 
report, oral or written, ... or rather affirmed it of his own knowledge; also 
whether it was a thing which happened in his own time or earlier; and 
again whether it was a thing of which, if it really happened, there must 
needs have been many witnesses; and finally whether the author was a 
vain-speaking and light person or sober and severe; and the like points, 
which bear on the weight of the evidence.”! These criteria, already part 
of the legal and historiographical traditions, would also become central to 
empirically based natural philosophy. 

Bacon occasionally employed the phrase “the Facts of Nature” and he 
believed such facts could be firmly established.” Although natural history, 
or the “Facts of Nature,” would “give light to the discovery of causes,” it did 
not deal with causes.!® Only after the facts and experiments were properly 
verified and recorded, with the same or perhaps even greater certainty 
than facts in the courtroom, would the New Organon, itself derived at least 
in part from legal interrogatories, be implemented by sophisticated pro- 
fessionals.” If Bacon's goal of acquiring knowledge of the Forms left him 
an essentialist at heart, the empirical foundation on which that essential- 
ism was to be built was itself grounded in the nonessentialist traditions of 
legal fact determination. 

Bacon's combination of the historico-legal “fact” of human action with 
the natural fact established by observation and experiment made it pos- 
sible for his successors to apply a familiar legal technique of verifying 
events in the human world to natural phenomena. In natural history as 
in Jaw, “matter of fact” could best be established by the testimony of a 
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sufficient number of firsthand witnesses of appropriate credibility. The 
term “fact” or “matter of fact” implied, for most of the seventeenth cen- 
tury, not something already worthy of belief or true but rather a matter ca- 
pable of proof, preferably by multiple eyewitness testimony. 

The creation of the natural and experimental “fact” was, of course, only 
one component in the complex series of intellectual developments con- 
ventionally labeled the “scientific revolution.” Nor was Bacon always first. 
Ancient and Renaissance astronomers had described seemingly singular 
nonrepeatable events long before Bacon, and those working in the al- 
chemical tradition also employed witnesses.”° If English natural philoso- 
phy of the seventeenth century contained important Baconian strands, it 
cannot simply be equated with Baconianism. However much the virtuosi 
of the Royal Society condemned Descartes for dogmatism and system 
making and scholastic Aristotelians for their outmoded and useless no- 
tions, a good many English virtuosi incorporated elements of Cartesianism 
or retained Aristotelian concepts. Many developments in mathematics, 
physics, astronomy, anatomy, and medicine can be explained with little or 
no reference to the Baconian program. Yet the innovative Baconian trans- 
formation of “fact” from the realms of law and history where human 
agents were exclusively involved to natural history and natural philosophy 
was crucial to the development of the natural and later “scientific fact.” 

While the scientific revolution is often characterized as occurring pri- 
marily in the realm of astronomy and physics, the bulk of activities carried 
on by the English scientific community during the decades following Ba- 
con's death focused on natural history composed of “facts” derived from 
observation and experiment. By the mid-seventeenth century the com- 
bined influence of the Baconian appropriation of “fact” to natural history 
and the development of chorographic-intertwined descriptions of human 
and natural phenomena permitted the English to use the term “fact” or 
“matter of fact” in connection with both natural and civil history. 

Thomas Hobbes, no admirer of the natural philosophy that would be 
developed by the Royal Society, thus treated natural history as “fact.” For 
Hobbes, “the register of Knowledge of Fact is called History.” Natural 
history was “the History of such Facts, or Effects of Nature . . . Such as the 
Histories of Metalls, Plants, Animals, Regions and the like. The other is 
Civil History, which [is] the History of the Voluntary Actions of Men in 
Commonwealths.”*) In both varieties “fact” was derived from “sense and 
memory” and characterized as “the knowledge required in a witness.””2 
For Hobbes, however, “scientific” knowledge was dependent on reason, 
not observation or experiment, and his philosophic model was self- 
consciously borrowed from geometry, not the fact-establishing methods 
of the law. Hobbes’s association of “fact” with the traditional language of 
the “effects of nature” is significant because this association facilitated the 
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ability of empirically minded naturalists to assimilate the emphasis on par- 
ticular events and experimental observations to established linguistic con- 
ventions of natural philosophy.*8 

The decades between Bacon and the founding of the Royal Society wit- 
nessed the physiological investigations of William Harvey, whose work 
combined traditional medical assumptions with the importance of first- 
hand sense observation. Harvey too adopted legal phraseology when he 
spoke of the “right verdict of the senses controlled by frequent observa- 
tions and valid experiences” and called upon his readers to take nothing 
he said on trust. Their eyes would be his “witnesses” and “judges.”7" 

Natural history based on careful observation and experiment in the Ba- 
conian and Harvean modes thus became the dominant, albeit not the ex- 
clusive, form of English scientific inquiry in the generations following 
Bacon’s death. Some aspects of the new philosophy utilized experiment, 
without assuming that the principles of natural philosophy necessarily 
would be built on the foundation of natural history or natural “matters of 
fact.” Although Bacon’s natural philosophy did not easily incorporate 
mathematics, several Restoration naturalists would combine mathematics 
with observation and experiment. “Fact” and experiment would also be 
deployed by alchemical, chemical, and vitalist natural philosophers as well 
as mechanical ones.*° 

We use the term “empirical natural philosophy” to include both those 
who felt that a true knowledge of causes could be derived from observed 
“facts” and those who felt that causal explanations would always remain 
probable or hypothetical. Well-observed and experimentally produced 
“facts” would become central to both schools of thought. It was the shift in 
investigations of nature to the particular firsthand observation, that is, to 
natural and experimental history, that brought natural phenomena into 
the orbit of “fact.” 

While our attention will be focused largely on the Royal Society, we 
should take note of the civil war and Interregnum decades, when some Ba- 
conians were linked to millenarian and other projects and others were 
pursued by a group of scholars centered at Wadham College, Oxford. Al- 
though there was some overlap, Puritan projectors and educational and 
social reformers centered around Samuel Hartlib represent one strand of 
Baconian thought, and the efforts of the Oxford group, another. Many of 
the future leaders of the Royal Socicty gathered around John Wilkins, the 
warden of Wadham College, who was described as the “principall Reviver 
of Experimental Philosophy (secundum mentem Domini Bacon).” Here 
Wilkins, Seth Ward, John Wallis, William Neile, Ralph Bathurst, Jonathan 
Goddard, John Evelyn, Christopher and Matthew Wren, Thomas Willis, 
William Petty, and latecomers Robert Boyle and Robert Hooke pursued 
a wide variety of Baconian and non-Baconian projects orchestrated by 
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Wilkins. This “Embryo or First Conception of the Royal Society,” which 
overlapped with the Oxford Harvean physiologists, engaged in astron- 
omy, medical experiment, mathematical theorizing, practical inventions, 
and chemical experiments, without providing a public statement of their 
methods and goals. Seeking relief from the political and religious tur- 
moil of the times, they worked quietly and privately until they again joined 
forces with their London-based Gresham College colleagues and return- 
ing Royalist exile virtuosi to form the Royal Society. Much work pub- 
lished in the early years of the Restoration was the fruit of Interregnum 
research.?% 


Matters of Fact and the Research 
Program of the Royal Society 


Observed and experimentally produced “matters of fact” became 
central to the research agenda of the Royal Society. Like legal facts, “sci- 
entific facts” were established primarily by witnesses whose testimony 
would be evaluated on the basis of a set of legally derived criteria of cred- 
ibility, such as opportunity, ability, probity, skill, fidelity, status, experience, 
and reputation. As we have seen, common law decisions on matters of fact 
were placed in the hands of lay jurors whose middling socioeconomic 
standing was deemed sufficient to render them capable of independent 
impartial decisions on matters of fact. We have also seen that similar crite- 
ria were invoked by historians to favor the testimony of politically experi- 
enced firsthand observers. These models, taken over by the naturalists 
when they adopted the concept of matter of fact, help explain the law- 
laden language of the virtuosi and their emphasis on witnessing, impar- 
tiality, and cautiousness about going beyond well-proved facts. Wide- 
spread previous familiarity in other disciplinary realms also helps explain 
why we find no justification or explanation by the virtuosi of their adop- 
tion of the usage “fact.” 


Apologists and Spokesmen: Thomas Sprat, 
Joseph Glanvill, and Henry Oldenburg 


Given their importance in communicating the research program 
and aspirations of the Royal Society, we begin with Thomas Sprat’s and 
Joseph Glanvill’s attempts to publicize and defend the Society and with 
Henry Oldenburg’s vast correspondence undertaken as secretary of the 
Royal Society and his Philosophical Transactions. All three men insisted on 
observation and experiment as the core of the Society’s early agenda. The 
“New” or “Experimental Philosophy” was described by Sprat as grounded 
on “matter of fact,” that is, on a natural history based on observation and 
experiment. At one point Sprat suggested, with some exaggeration to be 
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sure, that members of the Royal Society “only deal in matters of Fact.” The 
Society preferred its “own Touch and Sight,” privileging firsthand reports 
provided by the senses over hearsay or secondhand experience. Where 
firsthand observation was lacking, the Society, like the historian, was 
“forced to trust the reports of others.” Sprat described the Royal Society’s 
primary activity as “Directing, Judging, Conjecturing, Improving and Dis- 
coursing upon Experiments,” with judgments to be based on “the matter 
of fact and repeated experiments.” Witnessing by substantial numbers 
would give credence to the experiment observed, Sprat emphasizing in 
this connection that judgments on matters of fact coming before the Royal 
Society would be based on the “concurring testimonies” of its members: 
“In almost all other matters of Belief, or Opinion, or of Science: the as- 
surance is nothing near so firm as this.” Because membership ranged from 
about sixty to one hundred, conditions for reaching moral certitude were 
far better than in the law courts, where the testimony of two or three wit- 
nesses was sufficient in judgments on matters of life or estate. Sprat char- 
acterized members as impartial judges before whom reports were given 
and experiments made. Jury-like, they accepted or rejected proposed 
“matters of fact.”?7 

Reports were to emphasize the firsthand observation and experience of 
the speaker, who typically used the first person as a means of giving cred- 
ibility to the discrete occurrences described.** The use of the first-person 
active voice was precisely what was required of a witness describing an 
event to a jury or judge and was the preferred mode of the memoirist, 
chorographer, and traveler. 

Joseph Glanvill, after Sprat perhaps the most vocal apologist for the 
Royal Society, also employed the terminology of “matter of fact” to de- 
scribe the methods and procedures of the virtuosi. The Royal Society dealt 
with the “plain Objects of Sense” because it was in these, “if anywhere, 
there might be found Certainty.” Similar certainty might arise from testi- 
mony, which under the best circumstances also provided “undubitable as- 
sent.” These conditions were met when reporters were disinterested, their 
reports full, and acceptance general. Such reporters were to be found in 
the Royal Society, whose members were men of “wit and Fortune ... where 
fondness of preconceived opinions, sordid Interests, or affectation of 
strange Relations, are not like to render . . . reports suspect or partial, nor 
want of Sagacity, Fortune, or Care, defective.” The reports of their “Tryals” 
might thus be received as “undoubted Records of certain events.” While 
error was always possible, “matters of fact well proved ought not be de- 
nied.” It was necessary, of course, to proportion assent to the “degree of 
the evidence” and to be confident “only in those distinctly and clearly ap- 
prehended,”*” Like the common law jury, the Royal Society could deter- 
mine the truth of “matters of fact.” 

Like lawyers and historians, Sprat and Glanvill distinguished between 
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“matters of fact” and explanations or causes of those facts. Glanvill ob- 
served that, even if derived from careful observation of particulars, the 
best principles of natural knowledge remained “but hypotheses.” Without 
the history of nature, “our Hypotheses are but Dreams and Romances, and 
our Science mere conjecture and opinion,”%? 

Henry Oldenburg provided official statements of the Royal Society’s 
goals and methods in his correspondence with domestic and foreign vir- 
tuosi and in his private periodical venture, the Philosophical Transactions. 
Oldenburg referred to the task of building a new natural philosophy from 
“a large and truthful natural history” obtained by “observing carefully and 
faithfully and exactly passing on whatever” was observed. Such a “faithful 
History” would “comprehend a competent stock of observations and Ex- 
periments, carefully made.” This was a cooperative enterprise to be jointly 
undertaken by Society members and “the most philosophicall and curious 
persons” from “all parts of ye world.” “Ingenious conceptions and philo- 
sophical matter of fact” contributed by the “learned and inquiring of the 
world” were crucial. After “comparing and considering” observations and 
experiments “all together,” the Royal Society hoped to raise “a body of nat- 
ural Philosophy, as may give a rational account of ye effects of nature.” 
“Facts” thus were essential but not the final goal.3! Like Sprat and Glanvill, 
Oldenburg used the phrase “matter of fact” easily without explaining its 
meaning or its rather novel application to physical phenomena. Presum- 
ably, the concept was already sufficiently familiar to their readers.2* 

If some scholars now reject the notion of a single scientific ideology 
characterizing the Royal Society,” its chief apologists and public spokes- 
men adopted a Baconian rhetoric of cooperative collection of “matters of 
fact” derived from careful observation and experiment. They anticipated 
that the resulting natural histories in time might result in natural philoso- 
phy. The collection and production of “matters of fact” was in many re- 
spects the enterprise that held the Society and its correspondents to- 
gether, however much members might differ on the best means of dealing 
with or interpreting the “facts.” 


Natural History 


For many years, Thomas Kuhn and Andre Koyre have accustomed 
us to think of the “scientific revolution” in terms of astronomy and phys- 
ics. Historians have, therefore, underestimated the extent to which the 
Royal Society was devoted to “natural history,” a term that currently has 
a more circumscribed meaning than it had in the seventeenth century. 
For most members of the Royal Society, the “new philosophy” would be 
grounded on a new and faithfully constructed natural history, that is, a col- 
lection of well-established “matters of fact,” sometimes created experi- 
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mentally, and personally observed or credibly reported. The range of what 
was to be covered by this natural history was enormous. Both Hooke’s as- 
tronomical observations and Hevelius’s Selenographia were treated as nat- 
ural history. Natural history included topography, geology, climatology, 
botany, zoology, anatomy, and chemistry as well as human customs, man- 
ners, governmental structures, and trades. Virtually all the chorographical 
topics were included under the umbrella of natural history. But natural 
history also included aspects of physiology, anatomy, and medicine. All 
natural objects, occurrences, or experimental results capable of being ob- 
served might be “matters of fact” and thus part of natural history. These 
“facts” then might be utilized by those who adopted mechanical, atomist, 
vitalistic, or alchemical natural philosophies. 

Although one is not likely to think of Robert Hooke as a natural histo- 
rian, natural history in the broadly conceived seventeenth-century sense 
was central to his conception of natural philosophy. Carefully observed in- 
formation was to be transcribed in a special record book while still fresh in 
mind. Not every kind of observation and experiment would do, nor was 
“every observator fitt to be a collector.” “Observations not rightly and ac- 
curately made” were “pernicious and Destructive” like “a rotten beam ina 
large edifice.” The philosophical historian must be taught “what he ought 
to observe, how to examine it, how to preserve & and register it, How 
to range and order it.” Ideally, this work was to be done by “a society of 
men... as have an eminency both of Parts and Fortune, & of such as have 
a will as well as abilities.” 

Natural history for Hooke comprised “all kinds of Naturall and artificial 
bodies and all kinds of Naturall and artificial motions or actions.” Some 
were so obvious that they could not “scape the most negligent observer, 
others soe abstruse and hidden that they may elude the endeavors of the 
most Diligent inquirer.” Experiment too was required. The philosophical 
historian “should Indeavour to be knowing & versed in all the various ways 
of examining & trying of matter or making experiments, trialls, ... essayes 
on various kinds of substances.”°° Experiments should be “ranged in sev- 
eral orders of degrees: in every of which places they may stand like so many 
witnesses to give testimony of this truth or against that error. .. . Anda 
most severe examination of these witnesses must be made before a jury 
can warrantably give their verdict or a judge pronounce sentence for 
branding one proposition or hypothesis as erroneous . . . or for establish- 
ing another for truth or axiom.”*? Although sense could not r rach all of 
nature, there was no method as “certain and infallible,” if “rightly and ju- 
diciously made use of.” Not surprisingly, Hooke referred to his own cx- 
periments as “History and matter of Fact.”** 

As we have scen, Oldenburg solicited “matters of fact” from his world- 
wide correspondence network. “Matters of fact” were also solicited in the 
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Royal Society’s queries of travelers. The term “matter of fact” also ap- 
peared frequently in connection with reports on particular aspects of 
natural history and in publications dealing with natural history topics as 
diverse as Humphrey Ridley’s Anatomy of the Brain and Peter Wyche’s de- 
scription of the Nile. John Ray would “admit nothing for Matter of Fact or 
Experiment but what is undoubtedly true”; Francis Willughby’s Ornithology 
would include only “particulars” that could be “warranted upon our 
knowledge and experience or where we have assurance by the testimony 
of Good Authors or sufficient Witnesses.” John Evelyn employed “matter 
of fact” in connection with civil, geographical, and natural history; Martin 
Lister emphasized the importance of faithfully delivered “matters of fact”; 
and John Wallis referred to his experiments on Mercury as “matter of 
fact.” In 1676 Isaac Newton wrote Oldenburg indicating that “the busi- 
ness” he was concerned with “being about matter of fact” was properly de- 
cided not by discussion but “by trying it before competent witnesses,” 

The focus on fact continued into the latter part of the century as well, 
John Woodward claiming, “All parties so far agree” that “observations are 
the only sure Grounds . . . to build a lasting and substantial Philosophy.” 
His natural history of the earth would, therefore, “be guided wholly by 
Matter of Fact; ... [it is] of all hands to be the best and surest; and not to 
offer anything but what hath due warrant from observations; and those 
both carefully made, and faithfully related.” Sir Hans Sloane, who suc- 
ceeded Newton as president of the Royal Society, similarly asserted that 
“matters of fact” were the essentials of scientific knowledge and “that the 
Knowledge of Natural History, being Observations of Matter of Fact, is 
more certain than most Others . . . less subject to Mistake than Reasonings, 
Hypothesis and Deductions.” Yet many of these carly modern invoca- 
tons of “matters of fact” indicate that, as in law, facts remained in the 
realm of the provable rather than the proved. As Ray’s statement suggests, 
not all facts were worthy of belief. Facts thus should be “candidly taken no- 
tice of and faithfully rectified or corrected.” 4! 


Robert Boyle 


In recent years, Robert Boyle has become increasingly central to 
discussions of English natural philosophy, and several scholars have spot- 
lighted his role as model virtuoso. The most influential are Steven 
Shapin and Simon Schaffer. While noting Boyle’s legalistic terminology re- 
lating to fact, they substantially underestimate the role of legal concepts 
not only in Boyle’s natural philosophy but in shaping the epistemological 
foundations of English natural history and experimental science more 
generally. Placing Boyle’s comments on witnessing, testimony, and matters 
of fact alongside those of his fellow virtuosi, we can see that Boyle’s role in 
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creating and publicizing the concept “matter of fact” in English natural 
philosophy has been overemphasized. The crucial transition from human 
to natural fact was made by Bacon and the chorographers and was en- 
hanced by additional writing in the vernacular. Had the majority of En- 
glish naturalists continued to communicate about natural phenomena 
and experiment in Latin, it is less likely that “matter of fact” or “factum” 
would have become so commonly used to refer to natural events. It was the 
English virtuosi collectively who made that transformation a fundamental 
part of the “new philosophy.” 1 

Like Bacon, Hooke, and others, Boyle held that “Natural history, . . . the 
only sure Foundation of Natural Philosophy,”*! was based on “matter of 
fact,” that is, particular experiments and specific “Observations faithfully 
made and deliver’d.” “Matters of fact” provided Boyle the epistemological 
basis of his philosophy, and he frequently used legal metaphors to de- 
scribe them. He referred at one point to the “Testimony of nature,” analo- 
gizing nature to a witness. At another, he referred to “judicious and illus- 
trious witnesses” and at yet another suggested that “matters of fact ought 
to be brought to trial.” Both his outlook and his language with respect to 
“matters of fact” were little different from those of his virtuosi colleagues. 

Knowledge of “matter of fact” was, for Boyle, derived from the senses 
and communicated to others by means of testimony. Experience, “the 
knowledge we have of any Matter of Fact,” might be personal, that is, based 
on one’s own sensation; historical, that is, known by the relation or testi- 
mony of someone else; or theological, that is, known by revelation. The 
knowledge of matters of fact included past and present, the human, the 
natural, and the divine. 

Nowhere did Boyle or his Restoration contemporaries suggest that they 
are introducing a novel concept to natural philosophy. And how could 
they have done so, given the use of “fact” or “matter of fact” in so many dif- 
ferent fields of endeavor? One of the things that made their new natural 
history so readily acceptable was that it was to be established by familiar 
and respected methods and criteria. These were so well known that there 
was no need for explanation or comment. Although new to “natural his- 
tory” and “natural philosophy,” the concept of fact and appropriate means 
of establishing matters of fact were not new to English audiences. 


Witnessing 


Witnessing was an essential part of establishing matters of fact, 
and participants in the discourses of fact were well aware that witnesses 
might vary in number and be more or less reliable. We have encountered 
the criteria for credible witnessing in several disciplines and genres and 
noted the concern of the Royal Society with ensuring that the inquiries it 
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pursued in distant locales were made by credible and well-qualified re- 
porters. To the extent that the Royal Society cooperated with non-English 
observers, experimenters, and travelers, it enlarged the fact-gathering 
community far beyond the cluster of English virtuosi who resided in or 
near enough to London to participate in its experimental activities. Re- 
ltance on persons outside the London-Oxford community of investigators 
meant that nongentlemen and often relatively unknown reporters were 
deeply enmeshed in the Restoration fact-establishing network. 

Although we often speak of the English scientific community as if it were 
one, there were in fact several involved in producing natural or scientific 
“matters of fact.” Membership in some of these “fact”-establishing circles 
required little more than honesty, sharp eyes, and an ability to describe or 
illustrate what had been viewed. In others it required medical or anatom- 
ical knowledge, a sophisticated knowledge of mathematics and physics, 
chemical knowledge and experience, or familiarity with particular sci- 
entific instruments. Some members of each of these subcommunities 
might be personally known to the nucleus of Royal Society members, oth- 
ers would have been known only by reputation, and still others not at all 
before their initial reports. 

While the “matters of fact” being assembled by the Royal Society were so 
various and came from so many different individuals and venues, some 
qualifications were considered necessary or desirable in all those who con- 
tributed observations and experimental reports. Shapin has argued that 
the social status of gentleman provided the necessary and sufficient guar- 
antee of credibility. The criteria of credibility, however, were more specific 
and more varied and were substantially the same as those of the court- 
room and the other contemporaneous realms of fact. Credibility was as- 
sessed on the basis of a range of considerations that included social status 
but also the experience, skill, fidelity, and impartiality of the observer and 
the number of supporting observers. 

The social aspects of scientific witnessing have been recently high- 
lighted by Shapin’s attention to the issue of whose word was trustworthy in 
Restoration society and his contention that the model of aristocrat and 
gentleman was central in shaping the ideal type of “scientist.”*7 In this 
connection we would do well to recall that social class and experience 
played a role in the legal arena and that opportunity for firsthand obser- 
vation of the fact in question had a crucial role in creating legal credibil- 
ity, The mere status of gentleman could hardly be decisive in the court- 
room where one gentleman might well be contending against another and 
where witnesses of several classes might appear on both sides. I suggest 
that the scientific community adopted important elements of legal wit- 
nessing as constituent elements in the construction of the ideal scientific 
observer and reporter rather than relying on the courticr-aristocratic 
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model. To be sure, institutional and technological differences between 
the English legal system and English natural philosophy resulted in some 
differentiation in how the two disciplines attempted to verify “facts.” We 
therefore point both to the virtuosi’s adoption of the methods of legal fact 
determination and to modifications engendered by differing disciplinary 
circumstances. 


Eyewitnesses and “Ocular” Testimony 


In their search for well-established facts, virtuosi, like lawyers and 
judges, expressed the need for eyewitness testimony. They too preferred 
the visual over other senses, and well-established facts over inferences that 
might be drawn from them. And both expressed a distaste for, if not a 
complete rejection of, secondhand or hearsay evidence, although the nat- 
uralists, like historians and news reporters, also recognized that circum- 
stances sometimes required them to rely on the reports of others when 
dealing with nonreplicable or far-distant events. In both law and natural 
philosophy, emphasis on the particular meant that the testimony ofa reli- 
able witness was the best evidence available. 

If, unlike the courts, the Royal Society had neither the power nor the 
desire to compel the attendance of witnesses, reference to eyewitness tes- 
timony became a commonplace of the English naturalists. Boyle, for ex- 
ample, emphasized that “the bulk of the matters of fact I deliver should 
consist of things, whereof I was myself an actor or an eye-witness.” Yet he 
recognized that he would often have to depend on the reports of others. 
In such instances he would believe only reports that had been delivered 
“upon” the author's “own particular knowledge, or with peculiar circum- 
stances.” "8 Robert Plot would mention only what he had “seen himself, or 
has received unquestionable Testimony for it.” Walter Pope insisted he 
“would make no hearsays in this true relation.” John Ray wished for “As- 
surances from Eye-witnesses of Credit,” being “loath to put in anything on 
uncertain Rumour.” The uncertainty of rumor, hearsay, or common 
fame, as in the courts, was contrasted to eyewitness testimony. Rechecking 
a report of a “rain of wheat,” the Royal Society asked the author to write 
the bailiff of the town, requesting the ministers and the physicians who 
had witnessed it to send a further account of the “matter of fact.” Micro- 
scopic studies, Hooke insisted, required “a sincere Hand, and a faithful 
eye” to examine and record “the things themselves as they appear.” Sir 
Matthew Hale favored a natural philosophy that began with the senses, 
which “examine particular Matters of fact, how they are, or fall out, search 
into Experiments and visible Trials.”5° 

Recognizing that the Royal Society’s policy of “receiving all credible 
accounts” might result in some “hazard, and uncertainty,” Sprat argued 
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that this danger was removed because the Society reduced “such matters 
of hearsay and information, into real, and impartial Trials, perform’d 
by their Experiments,” capable of “exactness, variation, and accurate 
repetition.”»! 

Naturalists routinely referred to “ocularly manifest” observations or 
to “ocular demonstration[s] ... of matter of fact.”5? Harvey’s circulation 
of the blood, for example, was characterized as “an Ocular Demonstra- 
tion.” Royal Society members witnessed Valentine Greatrakes’s inexpli- 
cable cures in order to “have an ocular Testimony of Truth” as “eye- 
witnesses of what was done.” Sir Robert Moray consulted those who 
learned by “ocular inspection and Experiment or by the relation of trust- 
worthy persons.”°3 

Eager to expand its data base, and without the material interests of 
conflicting parties who were affected by what was “let in,” the Royal Soci- 
ety was actually far less hostile to secondhand testimony than the courts. 
The Society often had to make do with reports that merely claimed to be 
based on eyewitness testimony. Yet emphasis on the eyewitness testimony 
behind the secondary reports reflects the same rejection of common 
knowledge. And, where possible, members sought to convert hearsay or 
single-witness testimony into a record established by multiple eyewit- 
nesses. Experiments first done in private often would be repeated before 
the assembled members rather than simply reported to it. It is noteworthy 
that in such instances, where the Society might have relied on the word of 
gentlemen experimenters, it preferred eyewitness corroboration. 


The Social Status of Witnesses: 
Travelers, Seamen, and Tradesmen 


In considering the problem of scientific witnessing, we must refer 
to Chapter 3’s description of the Royal Society’s efforts to obtain natural 
history materials from all over the world. Because members were unlikely 
to be found in all the desired venues, Oldenburg solicited reports from 
English diplomats, travelers, virtuosi, sea captains, and ordinary seamen, 
emphasizing that the Society drew on the “learned and skillful in every 
country” to assist in establishing “a true history of nature.”>! John Win- 
throp of Massachusetts was asked to contribute not only the “Observables” 
made by his own “ingenuity, experience and veracity” but also what he 
might “learne from observing and credible navigators.” Moray requested 
of the duke of York that all ships be required to make observations and 
perform experiments for Society use. Hooke referred to the reports of 
Erasmus Bartholine, “a person of known Abilitys in Mathematical and 
Physical Learning,” and noted that Bartholine and Picart “wanted neither 
skill nor Instruments.” Edmund Halley’s account of the trade winds relied 
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on navigators and others “acquainted with all parts of India, and having 
liv’d a considerable Time between the Tropickes.”® In these instances 
knowledge and experience counted for more than social status. 

The Royal Society thus depended both on well-known and trusted in- 
dividuals and on unfamiliar persons whose credibility could not be easily 
determined. Here again structural difference between legal and scientific 
institutions come into play. The Society could afford to take a somewhat 
looser view of evidence because it could engage in incremental correction 
of its findings of fact over time, something a court, bound by res judicata, 
could not do. 

We should recall, too, that Boyle’s General Heads for the Natural History of 
a Country, Great or Small Drawn Out for the Use of Travellers and Navigators as 
well as Hooke’s and Rooke’s instructions, relied on travelers and seamen 
whose social status and reliability were often unknown. The Society was 
thus dependent on accounts such as one on the Peak of Teneriff “received 
from some considerable Merchants and Men Worthy of Credit.” Henry 
Stubbe attacked the Royal Society precisely because it made use of “Nar- 
ratives picked up from negligent, or unaccurate Merchants and Sca- 
men...men of no reading.”°° 

Although the Royal Society might have preferred the testimony of mem- 
bers to nonmembers and gentlemen to sea captains, ordinary seamen, and 
traveling merchants, it had to rely on those with the opportunity to ob- 
serve the desired natural phenomena. Hooke’s statements concerning the 
need to filter and assess reports and Boyle’s attempts to interview travel- 
ers personally suggest awareness of credibility problems involving both 
gentlemanly and nongentlemanly reporters.°” 

Reluctance to define the credibility issue in terms of social class is re- 
flected in The History of the Royal Society, some portions of which empha- 
sized the role of the gentleman, while others insisted that philosophy ne- 
cessitated participation by the “vulgar.” “Sound Senses and Truth” was 
“sufficient Qualification,” there being enough variety in the Socicty’s work 
to include those with “the most ordinary capacities.” “Noble Rarities” were 
presented “not only by the hands of Learned and profess’d Philosophers; 
but from the Shops of Mechanicks; from the Voyages of Merchants; from 
the Ploughs of Husbandmen; from the Sports, the Fishponds, the Parks, 
the Gardens of Gentlemen.” The Royal Society required “plain, diligent 
and laborious observers” who, though lacking scholarly knowledge, “yet 
bring their hands, and their eyes uncorrupted.” 53 


Experience, Skill, and Expertise 


Clearly, experience, skill, expertise, and opportunity to observe 
provided counterweights to gentle status. The Royal Society received its 
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“intelligence” from “the constant and unerring use of experienc’d Men of 
the most unaffected, and most unartificial kinds of life.” Those who pur- 
sued the history of trades were dependent on craftsmen and tradesmen, 
who combined relatively low social status with craft knowledge and exper- 
tise. Hooke could thus stress both the importance of learning from work- 
men and the danger of being manipulated by them. Glanvill was not un- 
usual in sending information on mining from “some very experienced 
Minemen,”5 

Skill and experience were important criteria. Oldenburg emphasized 
the “skill and faithfulness” of those who make “tryalls and take observa- 
tions,” and Hooke, skills in mathematics and mechanics, the ability to draw 
well, and willingness to work cooperatively, Without appropriate skills it 
would “be almost impossible to Anser many very essential quaeries with 
sufficient accurateness & certainty and consequently they will become very 
lame & useless.” Those “not skilful in the History of Nature” were “apt to 
impose upon themselves and others.” 

Robert Boyle provides the centerpiece for the arguments both of 
Shapin and Schaffer and of Rose-Mary Sargent, the former two emphasiz- 
ing Boyle’s commitment to the norm of gentlemanly credibility, the latter 
underscoring the role of experience and expertise in Restoration natural 
investigations.“ The evidence with respect to Boyle is mixed. On one oc- 
casion Boyle thought an account credible precisely because it was not writ- 
ten by “a Philosopher to . . . serve an Hypothesis, but by a Merchant or Fac- 
tor for his Superiors, to give them an account of matter of fact.”°? In 
another he obtained “credible relations” from both masons and a gentle- 
man of his acquaintance. He also accepted as credible a report from a 
“rich and judicious” merchant, adding, however, that he was “more ad- 
dicted to letters than is usual to men of his calling.”“! On the other hand, 
he was troubled by the fact that so few tradesmen were versed in natural 
philosophy or could “give . . . a clear account of their own practices.” In 
another mood, however, Boyle indicated that much could be learned from 
craftsmen and tradesmen, precisely because they were “were diligent 
about the particular things they handle.” 

Boyle sometimes underlined the capabilities of ordinary persons. When 
observing “obvious phaenomenon of nature, and those things, which are 
almost in everybody’s power to know, (if he pleases but seriously to heed 
them), ... that attention alone might quickly furnish us with one half of 
the history of nature.” Here ordinary but careful individuals were suitable 
scientific witnesses, little different from witnesses who provided testimony 
to the courts. Experimental work and more difficult observations, Boyle 
wrote, required a different kind of observer, it being very difficult “to 
make and relate an observation and faithfully enough for a naturalist to 
rely on,” 66 
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“Humane Testimony,” for Boyle, was “of great and almost necessary use” 
in natural philosophy. Like the testimony of witnesses in the courtroom, 
that testimony might be “Insufficient for want of moral qualifications in 
him that gives them . . . [or] insufficient if the Matter of Fact require Skill 
in the Relator.”®7 Boyle made it clear that “the better qualified a witness is, 
in the capacity of a witness, the stronger Assent his Testimony deserves . . . 
for the two grand requisites of a Witness [are] the knowledge he has of the 
things he delivers, and his faithfulness in truly delivering what he 
knows.”68 Here again the attributes that weigh most heavily are skill and 
the moral approbation of the reporter, neither of which was associated ex- 
clusively with gentlemen. 

Shapin has contrasted the moral and epistemological competence of 
gentlemen with the doubtful cognitive competence of skillful techni- 
cians, underlining the epistemic differences between gentlemanly obser- 
vations and those of mechanic laborers. Yet Hooke was not a gentleman, 
and much of the Royal Society’s experimental program was dependent on 
his skill at experimental design. Without Hooke, who mixed easily with 
gentlemen, high-ranking government officials, clergymen, and even the 
king despite his lack of gentlemanly status, the Society's knowledge-mak- 
ing capacities would have been seriously impaired. Hooke’s contributions 
to natural history and natural philosophy were widely known and re- 
spected. As Hooke himself put it, natural history was to be the work of 
“a society of men of the most accomplished abilities, of such as have an 
eminency both of Parts and Fortune, & of such as have a will as well as 
abilities.” ® 


Fidelity 


References to the fidelity and integrity of witnesses figure as 
prominently in the writings of naturalists as they do in historical and legal 
publications.” The expression “a faithful history” became a commonplace 
of natural history. When Henry More criticized Boyle’s position on an cx- 
perimental matter of fact, he nevertheless indicated that Boyle’s testimony 
was so faithful that his reports of natural phenomena would themselves 
serve as “the judicature of nature herself.” The Philosophical Transactions 
contained an attempt to calculate credibility mathematically, in which the 
credibility of the reporter was rated by both “his Ability” and his “Integrity 
or Fidelity.””! 

Given the prominence of religious polemic and the Protestant antipa- 
thy and distrust of Catholicism, it is noteworthy that religious affiliation 
was not important in assessing the fidelity of the scientific witness. The 
Royal Society had several Roman Catholic members, communicated regu- 
larly with continental Roman Catholic virtuosi, and at one point sought 
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information from “curious and philosophically given” Roman Catholic 
missionaries. 72 


Multiple Witnesses and Concurrent Testimony 


The virtuosi adopted the legal preference for multiple witnesses. 
Although often enunciated, this preference could not always be satisfied, 
particularly where travelers’ reports or testimony about singular events 
were involved.” Hooke insisted on recording the number and names of 
those who had observed experiments. Ideally, two or three persons should 
be present to observe and judge experiments before they were regis- 
tered.” Boyle too emphasized that the number of concurring witnesses to 
a fact substantially increased its credibility, explicitly invoking the legal 
analogy. He notes that in murder and other criminal causes in England “it 
is thought reasonable to suppose, that, though each Testimony single be 
but probable, yet a concurrence of such Probabilities (which ought in 
Reason to be attributed to the Truth of what they jointly tend to prove) 
may well amount to a Moral certainty, such a certainty as may warrant the 
Judge [in a murder proceeding] to proceed to the sentence of death 
against the Indicted party.””* 

Boyle’s position is remarkably similar to that of Judge Hale, who insisted 
“that which is reported by many Eye-witnesses hath greater motives of 
credibility than that which reported by few.” The replication of experi- 
ments first done in private before the assembled Royal Society is illus- 
trative of the influence of legal procedures. Where later natural philoso- 
phy treated replicability as part of a peculiarly scientific method in which 
one individual investigator checked on another, the Society often treated 
replication as a mode of creating multiple witnesses whose testimony 
could be employed to prove a past event. 


Judgment on Facts 


Although portions of Sprat’s History suggest that the Royal Society 
would, jury-like, make judgments on matters of fact, and other members 
such as Sir William Neile argued that those fittest to make the experiments 
were fittest to judge them,” this was not a responsibility that members 
readily assumed. There were no juries of naturalists who reached final 
judgments on the facts or, for that matter, naturalist judges who made au- 
thoritative findings of law.78 While there are a good many statements from 
the virtuosi that suggest that some matters of fact might reach the status of 
moral certainty, there were no institutional arrangements for determining 
when they had done so. Allowing any individual or group to pronounce 
authoritative judgments about the principles of nature also violated the 
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virtuosi’s antiauthoritarian principles. Legal systems require means of es- 
tablishing authoritative statements of both facts and law. The natural phi- 
losophers did not. 


Witness Fallibility and Human Weakness 


Testimony concerning natural phenomena and experiment was 
thought to be impaired by human fallibility. If the senses were faulty, how 
could matters of fact based on observation and experiment reach the de- 
sired status of moral certainty, which engendered belief beyond reason- 
able doubt? From the time of Bacon onward it was suggested that such 
problems might be mitigated by the use of scientific instruments and the 
testing of sense by reason and reason by sense. Faulty memory was also rec- 
ognized as a problem. The imperfections of memory led Hooke and oth- 
ers to insist on the immediate recording of observations. 

The sense of fallibility was also related to the Christian sense of original 
sin and the vast differences between human knowledge and divine omni- 
science. The question of how far human weakness impaired human 
knowledge was a topic of considerable discussion during the Restoration 
as rational theologians and latitudinarian divines attempted to expand the 
uses of reason in religion without denying human fallibility. Both Restora- 
tion virtuosi and latitudinarian theologians emphasized the possibility of 
morally certain facts while denying one could know the ultimate principles 
that governed God’s Creation.” 

The testimony of witnesses, though crucial, was imperfect. It was weak- 
ened when witnesses were partial, unfaithful, or dishonest, defects that 
might result in “falsities in matter of Fact.”® Matters of fact thus might be 
inadequately supported or even untrue. In short, in natural philosophy as 
in law, “matter of fact” had more connotation of issue and less connota- 
tion of settled knowledge than the word “fact” later acquired. Only those 
facts proved to a “moral certainty” could be confidently believed. 


Conflicting Witnesses and Controversies about Matters of Fact 


Although the virtuosi were disinclined to consider the epistemo- 
logically troublesome problem of conflicting testimony, they encountered 
it on those occasions when well-respected observers differed in their ob- 
servations. In such cases the Royal Society faced the choice of reaching a 
“judgment” on the facts, much in the same way that a jury might, or of 
evading decision."! 

Three kinds of problems surfaced. The first involved differing observa- 
tions of the same phenomenon made by seemingly reliable witnesses. The 
second arose when the matter of fact did not seem possible or the reporter 
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credible. The third occurred when claims were made that the conclusions 
drawn from suitably recorded facts were as certain as the facts themselves, 

If Royal Society spokesmen and members often analogized the role of 
the Socicty to that of the law court, in practice they avoided making col- 
lective judgments about matters of fact, even when judgment was sought 
by disputing parties. Onc of the most dramatic disagreements causing em- 
barrassment for the Society concerned the 1664—65 comet observations 
of Adrien Auzout, a well-regarded French astronomer, and Hevelius, the 
respected author of Selenographia (1647), a Baconian “history of the 
moon.”*? Their dispute was referred to the Royal Society for adjudication, 
and the participants quickly adopted legalistic language. Because their 
differences concerned “matters of fact,” Viscount Brouncker thought 
“authority, number and reputation of other Observers” should “cast the 
Ballence.”* The testimony of other astronomers who had observed the 
comet supported Auzout, and the Philosophical Transactions noted that 
“unanimous consent” had been established. Echoing Brouncker, it re- 
ported that the “Controversie being about matter of fact, wherein Au- 
thority, Number, and Reputation must cast the Ballance, Mons. Hevelius, 
who is as well known for his ingenuity, as learning, will joyne and acquiesce 
that sentiment.”®! Hevelius, who continued to characterize fellow mem- 
bers of the Royal Society as “skilled and impartial judges,” replied that he 
would “acquiesce in their judgment” but expressed hope that they “would 
not pass judgment . . . because of the plaintiff’s importunity, . . . before I 
offer my just proofs and defense.” What he “depicted with great care” was 
what he had seen “together with other notable persons.”*® He and Auzout 
thus both invoked multiple supporting witnesses. 

Moray, continuing to employ legal language, suggested that the Society 
“give Hevelius his doom” but recommended that a few members, rather 
than the whole Society, respond. Oldenburg was to inform Hevelius of “his 
doom concerning his mistake” as well as the fact that the astronomical ex- 
perts “consent against him.” Feeling himself to have been “condemned 
without a hearing,” Hevelius requested one “as truth and equity demand.” 
He asked the Royal Society, which he characterized as “free from prejudice 
and self interest,” to “rigorously investigate, examine, compare ... [and] 
then declare their judgment.” Oldenburg insisted that there had been no 
condemnation, But “since controversies of that kind” could be settled only 
“by weighing the number and qualities of the observations,” he suggested 
Hevelius abandon his position.*® 

The matter, however, did not rest there. The possibility of two comets 
was explored as a way of evading the embarrassing problem. John Wallis 
wrote Oldenburg, “I see not why wee should disbelieve him in matter of 
fact,” since Hevelius had used the best instruments and there was no rea- 
son to suspect that cither astronomer “would willingly falsify an observa- 


126 A Culture of Fact 


tion.” He preferred “to suspend judgment” rather “than determine any- 
thing concerning it.”*7 In seeking to resolve this conflict the participants 
referred to the consensus of skilled astronomical experts rather than the 
social status of the observers. 

When a “controversy about matter of Fact or Experiment” developed 
between Fabri and Borelli, Wallis suggested further experiments as a solu- 
tion.®! Fortunately, major disputes over matters of fact seem to have oc- 
curred mostly among foreigners, who were unlikely to experience un- 
pleasant face-to-face contact in London, 

In other instances, the problem was the credibility of a report of an in- 
dividual or group of individuals. Boyle recognized that the credibility of 
“wonderful” reports might be questionable." The epistemological issue 
was not directly faced, and the most common response to difficult-to- 
believe testimony, like that of conflicting testimony, was silence rather 
than outright denial. Outright denial of incredible testimony provided by 
secmingly credible witnesses would have undermined the concept “fact” 
and the disciplines that were founded on it. 

Although the Royal Society appropriated the legal language of credible 
witnesses and often employed other legalistic language, its members were 
unwilling to adopt either the adversarial role of lawyers or the role of ju- 
ries as judge of facts. The virtuosi operated in a different institutional and 
cultural arena. Legal institutions exist to settle disputes authoritatively, not 
evade them, and to impose state power to enforce their decisions. The 
Royal Society was primarily investigative in character and discussion-like 
in discourse, not a decision-making body. It avoided making decisions be- 
tween contending parties which would undermine collegial enterprise, 
raise the specter of authority, and perhaps threaten the whole basis of a 
fact-establishing natural and experimental history. 


Scientific Instruments and Natural Facts 


The new natural and experimental history relied on sense obser- 
vation but recognized the weaknesses of the unassisted senses. These 
weaknesses were, it was believed, at least partially correctable. Baconians 
as well as non-Baconians such as Galileo and Descartes made good use of 
sense-enhancing scientific instruments.°° The advent of the microscope 
and other instruments modified observational possibilities and thus the 
nature of witnessing. New and improved instruments permitted previously 
unknown or barely known phenomena to be observed and more accu- 
rately measured.®! “By the help of telescopes there is nothing so far distant 
but may be represented to our view; and by the help of Microscopes, there 
is nothing so small, as to escape our inquiry; hence there is a new visible 
World discovered to the understanding. . . . the Earth itself. . . shews quite 
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a new thing to us, and in every little particle of its matter, we now behold 
almost as great a variety of Creatures, as we [are] able before to reckon up 
in the whole Universe itself.”°? The demand for multiple witnessing and 
replication increasingly referred to microscopic or telescopic observa- 
tions. Anatomy, embryology, and pathology were transformed by the mi- 
croscope,” and other instruments, such as Hooke’s air pumps, enabled 
Boyle’s experiments to go forward, 

Because instruments enhanced perception, greater credibility was as- 
signed to instrument-based testimony.*! Those using telescopes were bet- 
ter witnesses than those without them, and those with the best telescopes 
became more reliable witnesses than those with simpler ones. Legal and 
historical witnessing remained dependent on the visual acuity of the aver- 
age person. Here legal and scientific witnessing began to diverge. The vir- 
tuosi adopted legal concepts but modified them to suit different inves- 
ligative conditions. In time, scientific instrumentation and the ability to 
construct repeatable experiments were to generate in observers of natural 
phenomena a sense of superior expertise. 

The observation of natural occurrences, however, was treated some- 
what differently than the reporting of experimentally produced facts. Sir 
Matthew Hale reminded readers that although the telescope enabled the 
senses to perceive stars or other objects impossible without it, the “Stars in 
the Milky-way” were not “in the Heavens . . . because the Telescope hath 
discovered them, for they were there before.” Telescopic observation did 
“not make the thing to be, but evidence them to be.” 

Experiment added a new dimension to witnessing, because it typically 
involved equipment, making it possible to manufacture “matters of fact.” 
The virtuosi’s involvement in experimental knowledge-making eroded the 
traditional distinctions between theory and practice and between art and 
nature. The possibility of replication differentiated the experimental wit- 
ness from the legal or historical witness of past events and from the witness 
of one-time natural events. 

Instrumentation and experiment distinguished the virtuoso from the 
ordinary observer, but they did not eliminate the need for “witnessing” 
itself. “Fact,” for the seventeenth century, required a human presence. 
Without witnesses, “facts” could not be established and in some sense did 
not exist as “facts.” Given an approach to natural philosophy that made 
natural history its foundation, it was essential that the “matters of fact” on 
which that philosophy was to be built be secured with as much certainty as 
humanly possible. Every effort had to be made to ensure the credibility of 
the scientific observer. The prior acceptance of witness testimony for legal 
and historical matters of fact helps explain the relative lack of concern 
among the virtuosi about the proper method of establishing the natural 
history foundation on which natural philosophy would eventually rest. 
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Problems: “Things” and Witnesses, Fact and 
Classification, Fact and Wlustration, Circumstances 


The introduction of the “fact” into the realm of natural philoso- 
phy brought a number of difficulties, some of which were recognized and 
others ignored. From an epistemological standpoint the largest problem 
was the faith placed in observation and experiment. If “facts” thus estab- 
lished were not secure, neither were the new natural and experimental 
histories on which the new philosophy was to be based. On the one hand, 
it was argued that facts might be established to a moral certainty or beyond 
reasonable doubt. On the other hand, it was recognized that not all mat- 
ters of fact could be established with that level of certainty. The senses by 
which facts were established were capable of error. While error might be 
reduced by multiple witnessing and the use of sense-enhancing instru- 
ments, consciousness of human fallibility remained a fundamental as- 
sumption of carly modern culture. Instruments, after all, might introduce 
distortion or result in differing interpretations of what had been seen. 
That there was so little thoroughgoing skepticism in England, however, 
meant that the awareness of human weakness did not run deeply enough 
to undermine a faith in a highly probable, if not certain, factual knowl- 
edge even when difficulties were acknowledged. 

Experimental results, for instance, were “often various, and inconstant, 
not only in the hands of different, but even of the same Triers.” The 
proper response to such difficulties was repetition and “jealous and exact 
Inquiry” to ensure that precisely the same ingredients be used in the same 
way “and the same circumstances be punctually observ’d.” Then, Sprat 
maintained confidently, “the effect without all question will be the same.” 
Sprat also recognized that the Royal Society’s acceptance of accounts that 
might “seem expos’d to overmuch hazard, and uncertainty” was a prob- 
lem. But the Society could reduce “such matters of hear-say and informa- 
tion, into real, and impartial Trials.”% 

If one of the most common uses of “fact” involved the observation and 
description of natural events and “things,” there was occasional confusion 
between “fact” and “thing.” Although “fact” required the observation of 
human witnesses to particular events and experiments, “objects,” “things,” 
or “specimens” sometimes became so closely associated with “matters of 
fact” that they were occasionally referred to as “silent witnesses” or testi- 
monies capable of producing “fact.” The traditional distinction between 
“things” and “words,” or res and verba, also confused matters. “Facts” were 
neither res nor verba. 

Nature itself, then, might in some sense provide “testimony.” Boyle was 
said to appeal “to the Testimony of Nature, to verify his Doctrine.” Yet for 
Boyle, “things” and inanimate bodies, which had the advantage of being 
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without bias, did not literally speak for themselves.” Those who dug up 
fossils or other objects occasionally did call such things “Witnesses for 
themselves.” For antiquarians, Roman remains were similarly objects 
that “do abundantly witness.”°? For Hooke, shells and other natural ob- 
jects were “the Medals, Urnes, or Monuments of Nature whose Relievoes, 
Impressions, ... are much more plain and discoverable to any unbiassed 
Person, and therefore he has no reason to scruple his assent. . . . These are 
the greatest and most lasting Monuments of Antiquity, which in, all prob- 
ability antidate the very pyramids, Obeliks, . . . and Coins, and will afford 
more information in Natural History, than those other put altogether will 
in Civil.”!°° The Royal Society members prided themselves on dealing with 
res or “things” rather than verba, but they did not clarify the relationship 
between res and “fact.” Moreover, since verbal narratives or description by 
observers remained the standard mode of establishing matters of fact, the 
contrast drawn between res and verba was not as clear as it sometimes ap- 
peared to be. 

Nor was it always clear whether experiments themselves yielded “testi- 
mony” or whether human beings were necessary to “witness” and report 
the observed experimental events. At onc point Boyle suggested that the 
pressure of water in his experiments had “manifest effects” on “inanimate 
bodies” and that these experiments did not suffer the weaknesses of hu- 
man witnesses, being incapable of “prepossessions, or giving us partial in- 
formations.”!°! There appears to have been a silent process at work in 
which the “scientific fact” based on witnessing was being elided so that the 
“thing” or experiment itself took on the functions of human reporting 
of fact. 

Problems relating to “fact” were also created by new classification sys- 
tems, such as that of John Wilkins, which aspired to include all categories 
of things and concepts. Could such prearranged and preconceived sys- 
tems be satisfactorily linked to the observed “facts” of natural history? 
What was to be done when observed matters of facts did not fit the cate- 
gories? We find John Ray complaining that Wilkins’s system, on which Ray 
himself had worked, did not, in all respects, conform to his observations of 
plants.!" Here “fact” and “classification” are at odds. On the other hand, 
Martin Lister emphasized that thanks to his “extremely minute but ex- 
tremely faithful observations” of spiders, his classifications were “not arbi- 
trarily or artificially imposed on the facts, but inspired by the particular 
features of the animals themselves.”!° The arrangement of particular 
“facts” into categories and classifications was important to some but not all 
naturalists. The relation of the particular to the general was, of course, a 
problem felt beyond the boundaries of classification systems. 

Similar vaguely perceived and unresolved problems were encoun- 
tered about scientific illustrations, representations that were neither the 
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“things” themselves nor verbal testimony about them. Their status was 
complicated by the fact that they were often prepared by persons other 
than eyewitnesses. There was talk of the value of illustrations but little ex- 
amination of their epistemological status.'?! 

Naturalists often wrote of the need to record the “circumstances” sur- 
rounding the primary facts they described. Shapin has called this practice 
“virtual witnessing,” since it was designed to reproduce in the reader the 
experience of the eyewitness. Virtuosi such as Boyle and Hooke used the 
term “circumstances” in connection with “matters of fact,” but they, no 
more than the lawyers and judges who employed the term, really defined 
its meaning. The epistemological status of the “circumstances” sur- 
rounding matters of fact was left unexamined, and it is not clear whether 
they were to be included to increase “verity” or “verisimilitude.” The addi- 
tion of “fact” to the realm of natural philosophy both modified and con- 
fused the epistemological terrain. 


Judging and Judgment 


The words “judging” and “judgment” had many uses and a varicty 
of related meanings. Judging was, of course, central to courts. Juries exer- 
cised their rational faculties on the materials provided by sense and testi- 
mony and attempted to reach sound judgments on the matters of fact 
before them. “Judgment” was also used to characterize many activities out- 
side the courtroom, often, however, retaining a somewhat legal cast. His- 
torians, as we have seen, either reached “judgments” themselves or turned 
over that function to readers who considered the evidence presented to 
them. Moral judgment, which was at the heart of casuistry and moral phi- 
losophy, was well known. Casuists frequently analogized moral judgment 
to that of the courts. “Judgment” combined, conflated, and/or confused 
empirical, logical, and normative conclusions. 

Natural philosophy was also enmeshed in the language of judgment. 
Judgments might be reached with respect to matters of fact or, as we see 
shortly, hypotheses and theories. If the Royal Society evaded institutional 
“judgments,” individuals often made assessments of the testimony they 
heard. Sprat wrote of the Royal Society, “There will be always many sincere 
witnesses standing by, whom self-love will not persuade to report falsely, 
nor heat of invention carry to swallow a deceit too soon; as having them- 
selves no hand in the making of the Experiment, but onely in the Inspec- 
tion. So cautious ought men to be, in pronouncing even upon Matters of 
Fact.” 107 Such judgments were not to be placed in the hands of a single 
person or a company of like-minded individuals but to be made by the 
Royal Society’s “men of various studies.” 1° 

Good judgments about matters of fact, whether in natural philosophy 
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or elsewhere, required evidence from experienced, skillful, impartial, dis- 
interested observers of good moral character with appropriate opportu- 
nity to observe. Multiple witnessing and access to sense-enhancing instru- 
ments and experimental equipment too entered into “judgments” about 
the truth of matters of fact.!% 


The Norm of Impartiality 


The norm of the impartial investigator, so fundamental to mod- 
ern scientific ideology, became an integral feature of Restoration empiri- 
cal philosophy when it adopted the concept “fact.” The norm of impar- 
tiality was particularly indebted to the legal tradition, where the very 
notion of “justice” implied impartiality, lack of bias, and avoidance of par- 
tisanship. Judges, juries, and witnesses who prejudged or were “preju- 
diced” were thought to undermine or contaminate the legal process. Both 
the common and civil law provided institutional safeguards to prevent in- 
terested witnesses and thus biased judgments. The common law prohib- 
ited various kinds of interested witnesses, provided for jury challenges, 
and imposed property qualifications on jurors to help ensure impartial 
outcomes. Historians, too, donned the mantle of impartiality, claiming to 
make unbiased judgments or requesting that the impartial reader do so. 
The “news” media and travelers also promised “true and impartial rela- 
tions.” The norm was common to all the discourses of fact. 

The norm of impartiality quickly became part of the fact-oriented cm- 
piricism of the Royal Society. Members frequently reiterated their empha- 
sis on lack of interest and bias.!!? Boyle saw himself as cultivating “chem- 
istry with a disinterested mind; neither seeking nor scarce caring for” any 
“personal advantages” from it. He also emphasized the impartiality of ex- 
perimental data. In discussing the Hevelius controversy, Wallis stressed the 
necd for “disinterested, and unbiased persons to judge.” And impartiality 
and lack of prejudice were sometimes imputed to the reader in natural as 
well as historical reporting.'" The writings of the English virtuosi are suf- 
fused with statements about the need for impartiality as well as with the 
difficulties of attaining it. 

Virtuosi were far less likely than were historians and newsmen to accuse 
fellow investigators of partiality and prejudice. Faulty reports or judgments 
were more apt to be ascribed to observational error, lack of experience, or 
the absence of suitable instruments or apparatus. Adoption of the Bacon- 
ian cooperative vision, relative freedom from the “idols” generated by 
conscious and unconscious partisanship, and rejection of the adversarial 
model of courts may well have reinforced the disinclination of the virtuosi 
to denigrate the judgments of others. 
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The Witnessing of Nature and the English Culture of Fact 


The role of witnessing in natural matters of fact was part and par- 
cel of a larger system of knowledge, which initially dealt with human and, 
in some instances, divine testimony. That system, at least the outlines of 
which were of medieval origin, developed rapidly in England during the 
second half of the seventeenth century, culminating in Locke’s Essay on 
Human Understanding (1690).!!* Most English thinkers concerned with is- 
sues of probability and certainty emphasized “matters of fact.” Precisely 
because the new scientific community sought proofs beyond a reasonable 
doubt, it sought to build a new natural philosophy on the basis of a sound 
natural history. The witnessing of natural and experimental matters of fact 
could provide a basis of proof beyond reasonable doubt. This approach 
was promising because the category “matter of fact” and the method of cs- 
tablishing facts to a moral certainty that is beyond reasonable doubt were 
already well-established parts of English experience. The desired attrib- 
utes of testimony first worked out in detail by lay and clerical lawyers be- 
came integral components of a common European culture. Ultimately, 
these ideas were most developed in England, in part because they had be- 
come a constituent clement of English empirical natural philosophy. The 
widely known Lockean generalization of this approach would make “fact” 
an even more important feature of the English intellectual landscape. 


Geographical Diffusion: The Case of France 


Given our focus on English culture, we have had little to say about 
comparable developments elsewhere. Although the expansion of the con- 
cept “fact” from human to natural events and phenomena occurred first 
in England, the “natural” or “scientific” fact did not remain an English 
preserve. If Baconian-style natural and experimental histories came to 
play a role in France, more traditional styles of natural philosophy, with 
their emphasis on general experience rather than particularities, had a 
more prominent place and a somewhat longer life there. !!? More influen- 
tial in France than England, Cartesian natural philosophy did not accord 
the “facts” of observation and experiment as central a place as they had in 
the English empirical tradition. Although Descartes himself was involved 
with observation and experiment, they remained subordinate to a science 
of causes. Neither the Aristotelians nor the Cartesians appear to have used 
“fait.” Nor does Gassendi’s more observationally and experimentally 
grounded probabilistic natural philosophy appear to have made use of 
“fait” or “factum” in connection with natural phenomena. Those writing 
in Latin, as we noted carly, were less likely to use “factum” for natural phe- 
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nomena. The connection between the language of “fact” and a proba- 
bilistic empiricism such as Gassendi’s was not a necessary one. The prac- 
tice of natural history took hold in France as elsewhere, and experiment 
was integrated into both traditional and Cartesian natural philosophies. 
The circles around Peiresc and Mersenne included natural historians and 
experimentalists but do not seem to have used “fact” or “fait” in connec- 
tion with their activities. Although “fait” was widely used in French law and 
historiography, it does not appear to have been used in connection with 
natural phenomena or experimentation during the first half of the seven- 
teenth century.!!4 

The term “fait” appears to have been adopted in France by natural his- 
torians associated with the Académie de Sciences in the 1660s. Like the 
English, they distinguished between descriptive natural history (l’histoire) 
and natural philosophy (physique) as well as between history and explana- 
tion, A Baconian style of natural history was an early item on the agenda 
ofthe Royal Academy of Sciences. It seems likely that the “natural fact” was 
introduced in France in connection with the Academy’s natural history 
program, 115 

Claude Perrault’s Memoirs for a Natural History of Animals . . . dissected by 
the Royal Academy employs “fact” (fait) in applying a distinction already 
common in civil history to natural history. All history, Perrault com- 
mented, is written in one of two ways: “General history” relates “all the 
things which have at several times been collected, and which do belong to 
the Subject it Treats of.” Alternatively, “we are confined to the Narrative of 
some particular Acts, of which the Writer has a certain knowledge.” The 
latter form, labeled commentaries by the Romans and memoirs by the 
French, contained only the “Elements” of history and lacked “the Majesty 
found in that which is general.” If the historian was “exact and sincere,” 
however, memoirs had the “Advantage” of “certainty and Truth.” “General 
Histories of Animals” were characterized by inexact and unfaithful “De- 
scriptions” laid on “sandy Foundations.” 

The natural historical “memoirs” provide “unblemishable evidence of a 
certain and acknowledged Verity.” These were “not the work of single per- 
son, ... overly fond of his work and who less considers the truth of the 
Facts [la vérité des faits], which are not his own Production.” They con- 
tained “only Matters of Fact verified by a whole Society” (que ne contiennent 
point de faits que waient est vérifiez par toute une compagnie), composed of men 
well qualified “to sce these sorts of things ...; who study not so much to 
find out Novelties, as carefully to examine those pretended to be found; 
and to whom even the Assurance of being deceived in any Observation, 
being no less satisfaction than a curious and important discovery; So much 
the Love of Certainty prevails in their spirit above all other things.”!!6 The 
Academy, unlike the Royal Socicty, did not seek to enlist merchants, trav- 
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elers, and sea captains, who in its view were insufficiently “indowed with 
[the] Spirit . . . [of] Philosophy and Patience” to provide the necessary 
sound foundation for natural philosophy.!!” 

Like the members of the Royal Society, the academicians sometimes 
went beyond reported matters of fact but would not pretend “to put a 
value on our Conjectures, farther than particular Facts [Jaits singulars] can 
prove them.” “Facts” had priority because philosophy “ought to be 
grounded on the knowledge of all particular things [toutes les choses partic- 
uliéres].” Thus instead of saying bears have fifty-two kidneys on each side, 
they would say only that the particular bear they had dissected had such a 
conformation,!!8 

The academicians would not place “over much reliance on the Reason, 
which we have intermixt amongst our Experiments, and that it will easily 
be judged, that we pretend only to answer some matters of Fact which we 
advance.” “Facts [faits] are the sole Powers” to prevail against traditional 
authority. Yet the academicians, like members of the Royal Society, would 
not limit themselves to memoirs, since it was “impossible to Philosophize 
without making some general Propositions.” These must be “grounded on 
the knowledge of all particular things [Ces faits sont le seules forces... ].” 
Carefully verified matters of fact would provide the foundation of their 
natural history.!!9 

A number of French naturalists were in frequent contact with their En- 
glish counterparts. Huygens, who lived in France, corresponded regularly 
with Sir Robert Moray, as did Auzout, Justel, and Duhamel with Olden- 
burg. Oldenburg suggested the possibility of a philosophical alliance be- 
tween England and France, and Sprat, who thought France “next to En- 
gland” in its zeal for the promotion of experiments, emphasized the Royal 
Society’s “perpetual intercourse” with French philosophers and the value 
of reports from “their most Judicious Travellers.” 1° 

Fontenelle’s 1699 Memoirs of the Royal Academy of Science echoed Perrault 
in emphasizing the particularity of “facts” and the distinction between fact 
and conjecture. The Royal Academy would produce collections “com- 
posed of separate Fragments, independent of one another: whereof every 
one who is the Author, warrants the Facts and the Experiments.” !*! 

Our sketchy evidence for France suggests that the concept “fact” mi- 
grated from law and history to natural history and that particular obser- 
vations and experiments played a significant role in that migration, Al- 
though Lorraine Daston has suggested that the French use of “fait” was 
less firm than the English “matter of fact,” “fact” or “fait” had become part 
of the vocabulary of French naturalists.’ Daston’s contrast may be some- 
what overdrawn, because English use of “fact” also referred to both 
morally certain facts and “matters of fact” insufficiently supported by cred- 
ible witnesses. 
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We know even less of the history of “fact” in other European locales. It 
was Iberian encounters with unknown parts of the world that led ob- 
servers to depart from the authority of traditional natural history texts. 
Garcia d’Orta, the first European to provide accurate descriptions of In- 
dian plants and medicines, Bartolomé de las Casas, Gonsalo Fernandez 
de Oviedo, and Francisco Hernández emphasized the value of eyewitness 
testimony. Although such ventures produced greater descriptive accuracy, 
more accurate mapmaking, and the importation of exotic flora and fauna 
from Brazil, Africa, and India, we do not yet know how and when “fact” 
(hecho), already part of the Spanish legal terminology, entered the Iberian 
natural history vocabulary. !?3 

The Spanish Crown certainly encouraged acquisition of what we today 
would call factual information. The Council of the Indies created the 
office of cosmographer-chronicler and produced printed questionnaires 
for distribution in Spain’s American possessions in order to compile use- 
ful topographical, navigational, and natural history data. This effort, 
larger in scale than that of the Royal Society a century later, was of much 
the same character. While the Royal Society was self-consciously engaged 
in gathering well-supported “facts,” we do not yet know whether the Span- 
ish effort was characterized as “fact” collection. One might speculate that 
the transition from human acts and deeds to natural phenomena took 
place rather late in Spain because of the decline of Spanish natural phi- 
losophy at the end of the sixteenth century and Spain’s lengthy adherence 
to Aristotelian science. 

In the Netherlands, as elsewhere, “matter of fact” in law (het feit) was the 
companion of “matter of law” and was used in a number of law-related 
contexts. For most of the seventeenth century, it appears that “feit” was 
used only in connection with human occurrences and events.'24 There 
were, of course, significant Dutch contributions to detailed natural his- 
tory, microscopic observation and experiment, exact description of phys- 
ical objects and locales, and medicine, cosmography, and the collection 
and cataloging of specimens from the far-flung parts of the globe. All 
these were areas where “fact” was deployed by the English. One would ex- 
pect that the Netherlands would have provided fertile ground for devel- 
opment and/or acceptance of the concept of fact in relation to natural 
phenomena.!*° 

All European countries adopted the legal distinction between question 
or matter of fact and question or matter of law and employed “fact” in the 
context of historical work. If the English were the first to make “fact” cen- 
tral to natural history and natural philosophy, there remains much to 
learn about how and when that process was extended to other national 
cultures. 
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Conclusion 


At the beginning of the seventeenth century what today we would 
call the “scientific fact” did not exist. With the Restoration, well-supported 
“matters of fact,” whether alone or in the company of “hypothesis,” played 
a major role in the research program of the Royal Society and in the En- 
glish natural history and natural philosophy community more generally. 
This chapter has attempted to show how a concept initially employed to 
deal with human actions and deeds was self-consciously adopted by em- 
pirically oriented naturalists. Bacon, we have suggested, played a pio- 
neering role in transforming the “human fact” into the “natural fact” by 
applying the legal witnessing criteria to particular natural events and ex- 
periments. His role was supplemented by an English descriptive choro- 
graphic tradition in which human and natural “things” and “phenomena” 
were observed and recorded by the same procedures and mental pro- 
cesses as those employed by historians of human events. 

We have also seen that the language and practice of the Royal Society, 
like all the “discourses of fact,” exhibited features derived from the legal 
arena—emphasis on witnesses, preference for multiple witnesses, the re- 
jection of hearsay, criteria for evaluating witnesses, and a concern for the 
degree of certainty to be attributed to witnessed matters of fact. In law, 
“moral certainty” or “belief beyond reasonable doubt” was the highest pos- 
sible certainty. The natural realm could claim a unique capacity for achiev- 
ing such certainty because some of its observed facts and many of its ex- 
perimentally created ones could be replicated before multiple, impartial, 
skilled, and often instrument-employing witnesses whose testimony could 
be presented in a nonadversarial setting. 

This chapter has continued to trace a group of related characteristics 
and values that link the varieties of fact finding in a number of seven- 
teenth-century disciplines. The most characteristic feature of the dis- 
courses of fact was witnessing, preferably eye-witnessing. Ideally, witnesses 
were of medium or high social status, independent, and of good moral 
character, all qualitics that enhanced the credibility of their testimony. Al- 
though matters of fact involved both the senses and memory, the former 
was given greater attention. The “ocular” was favored over all others. An- 
other important concern that natural philosophy took over from the legal 
sphere and the other discourses of fact was impartiality. We have come to 
see that the conception of the ideal investigator of natural phenomena 
overlapped with the ideal juror, judge, historian, travel reporter, and 
newsman. 

Although legal concepts did not shape all aspects of English natural phi- 
losophy or absolutely determine any of them, the role of the legal tradi- 
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tion in the creation of the “scientific fact” is central. Yet law must be seen 
as primus inter pares among a number of parallel intellectual develop- 
ments that collectively composed a culture of fact. We have noted, for ex- 
ample, how “strange but true” natural phenomena became “news” and 
how closely the conventions of news reporting paralleled the reporting 
norms of the naturalists, no matter how much less careful in practice jour- 
nalists were in assessing the “facts” they reported. Our discussion of 
chorography, voyage reporting, and “moral history” also reveals striking 
similarities between their descriptive traditions and the discourse of nat- 
ural history. 

We have similarly traced a group of related values connecting the vari- 
eties of fact finding we have considered thus far. The most important were 
the linked values of impartiality and lack of prejudice, values first enunci- 
ated by the legal profession and then adopted by historians, travel re- 
porters, and journalists as well as by observers of natural and experimen- 
tal phenomena. The ideal scientific witness resembled the ideal legal 
witness, although the former’s testimony might be enhanced by the em- 
ployment of sense-enhancing instruments and experiment. 

There are a number of things that remain somewhat elusive about the 
development of the scientific or natural fact. “Matter of fact” initially re- 
ferred to a category of things that had to be adequately evidenced and wit- 
nessed to be believed. Appropriate testimony was required to substantiate 
satisfactorily the matter of fact if belief was to reach the level of “moral cer- 
tainty.” Many matters of fact failed the test, making some matters of fact 
more believable than others and some not believable at all. We thus en- 
countered statements mentioning the possibility of error or mistake in 
“matters of fact.” !26 Boyle, in discussing a “Design for a natural history,” 
even suggested that an appendix where errors of fact could be recorded 
should be part of the design.!27 Some matters of fact thus were unsuitable 
to be believed by rational persons, although the notion of untrue, nonbe- 
lievable, improbable, or even false facts is alien to modern usage.!25 If we 
recall the legal origin of the concept “fact,” we are less surprised at the no- 
tion of false, erroneous, or insufficiently substantiated matters of fact. In 
the adversarial legal context, “matters of fact” are really “issues of fact” to 
be pled and proved by one side against contrary pleadings and proofs by 
the other. One side or the other’s matters of fact must be false or 
insufficiently proved. The process by which matter of fact became the 
modern “fact,” with its association with “truth,” is itself part of a historical 
process in which legal discourse is transposed into other disciplines and, 
in the process, transmuted. 
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cC H A PTER S I X 


The Facts of Nature II 


The Gentlemanly Thesis 


he “gentlemanly thesis” was first explored by Steven Sha- 
pin and Simon Schaffer in their pathbreaking Leviathan 
and the Air Pump and later extended and elaborated by 
Shapin in The Social History of Truth.! These books have focused attention 
on the shaping of knowledge and knowledge claims by social values and 
social hierarchies. In the first study the authors were especially struck by 
Boyle’s emphasis on the social status of those who witnessed experiments. 
They contrast Boyle’s experimental method and his reliance on “matter of 
fact” with the method of Thomas Hobbes, who found his model in geom- 
etry and emphasized a deductive mode that gave relatively little attention 
to experiment and observation of particulars. Shapin and Schaffer also 
suggest that Restoration methods of constructing “matters of fact” repro- 
duced existing societal hierarchies. 

More recently, Shapin has argued that the aristocratic and gentlemanly 
norms derived from Italian Renaissance aristocratic courtesy manuals 
were transferred to the ideal scientific investigator. He calls particular at- 
tention to the role of trust in scientific endeavor and argues that the soci- 
etal convention of trust in a gentleman's word was adopted by the Royal 
Society. Shapin also suggests that English emphasis on social hierarchy 
led to the treatment of technicians, who lacked gentlemanly status, as ser- 
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vants. The contrast between Robert Hooke, the employed technician, and 
Robert Boyle, the high-status experimenter, is sharply drawn. It is Boyle, 
the embodiment of the gentleman-aristocrat, whom Shapin sees as giving 
shape to the scientific norms of the Restoration era.2 

We have seen that the reliability of witnesses was a crucial issue in all the 
discourses of fact, including law, history, and natural history. In all of them 
social status was one but not the sole criterion of reliability. Expertise, ex- 
perience, opportunity, number, disinterest, and impartiality were other 
criteria. When scientific witnessing is placed in the context of the common 
culture of witnessing of the time, gentlemanly trust recedes to one of a 
number of bases for trust. 

It is doubtful that the clergymen, government officials, and physicians 
who were members of the Royal Socicty would have been considered 
gentlemen by Shapin’s exemplar, Robert Boyle, or by Restoration social 
norms generally. In fact, the social status of those in what we now call the 
professions was ambiguous. When a clergyman became a bishop and a 
barrister a judge, their gentle status might be confirmed, but only in the 
eyes of some. Sir Matthew Hale, a leading judge, renowned legal scholar, 
and sometime naturalist, was the son of a clothier and raised in a modest 
yeoman family. The prominence of the professions in fact-finding en- 
deavors and the decisive role of middling-rank jurors in legal fact finding 
suggest that attention to “middling” social status ought not be too rapidly 
jettisoned, 

As we noted carlier, the Royal Society aggressively sought reports of 
“matter of fact” from seamen and travelers. Had Boyle been wedded to the 
notion that only gentleman were worthy of credit, his efforts to cultivate 
such reporting would have made little sense. Robert Hooke certainly did 
not possess the social status of Boyle, but his observations, experimental 
findings, microscopic studies, and observations of comets, all of which 
were to be found under the rubric “matter of fact,” were highly respected 
by fellow virtuosi. Sprat did report that most Royal Society members were 
gentlemen “free and unconfined.” He also noted the king himself brought 
tradesman John Graunt to the Society’s attention and wrote “that if they 
found any more such Tradesmen, they should be sure to admit them all.” 
Sprat urged the Society to have “careful regard” for “all sorts of Mechan- 
ick Artists.”° 

The contrast between the social status and ethos of scholars and gentle- 
men also is drawn too sharply by Shapin and Schaffer. To be sure, there 
was a substantial difference between the traditional scholastic disputa- 
tion and the model of discourse adopted by the Royal Society, but a 
good many of the most prominent Royal Society figures—Wilkins, Ward, 
Petty, Bathurst, Barrow, Goddard, Wren, Willis, and Newton, among oth- 
ers—were, or had been, academics, and the Society’s behavioral norms 
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had been worked out at Wadham College, Oxford, and in the earlier 1645 
group at Gresham College.® There were a good many English institutions 
in addition to the universities where those of high and middling status 
mingled. Government offices, trading companies, religious institutions, 
the law courts, and the Royal Society itself provide examples. 

In short, the culture of fact was as much a culture of professional suc- 
cess as of gentle courtesy. And the realm of professional success is one of 
competence and expertise. In natural philosophy as in law, social status 
bore on credibility, but so did expertise and competence. That expertise 
about nature was largely generated, as it was in most areas of human en- 
deavor, by the opportunity for observation or learning by experience. In 
natural philosophy, experiments and instruments, and the increased ob- 
servational specialization that came with them, redefined expertise. Such 
an invigorated expertise tended to undercut claims of social status. Ray 
may not have been quite a gentleman because of his dependent status, but 
his reports on plants were far more credible than those of an untutored 
squire. 

As sense-enhancing instruments such as microscopes and measuring 
devices became more accurate and sophisticated, social status would mat- 
ter less. The Auzout-Hevelius controversy presented grave difficulties to 
the scientific community not because of issues of social status but because 
astronomical instruments had so enhanced observational potential. The 
microscopic observations of Leeuwenhoek were doubted less because of 
his low social status than his reluctance to share his instruments. 

We have seen the role of social status in assessing the credibility of wit- 
nesses in common law courts where social status was only one among a 
complex of indicia of credibility. Anyone who had seen and heard was 
a better witness than anyone who had not. Hearsay from a high-status 
source remained hearsay, and the credibility criteria developed in the con- 
text of canon and civil law predated the Renaissance courtier tradition. 
The fact that yeomen staffed most juries and determined “matters of fact” 
at common law suggests that the epistemologically significant line of social 
demarcation was lower than that of gentleman though perhaps higher 
than the “vulgar.” Shapin and Schaffer are certainly correct in insisting 
that “matter of fact” was a social as well as an epistemological category, but 
that social category was being transferred from one kind of institutional 
setting to another—from the courts to scientific inquiry—and modified 
to meet the needs of the naturalists. It was the language of the law and the 
analogy to legal processes and criteria of truth, not the language of the 
courtesy manuals, that was constantly in the mouths of the virtuosi, And 
though the law took account of social status sometimes and for some pur- 
poses, it was most certainly not a realm of gentle courtesy. 

Common law courts, however, employed an adversarial procedure en- 
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gaged in by highly self-interested parties. When “matters of fact” are trans- 
posed to a self-recruited scientific community composed of persons with 
common interests, it is not that a special climate of trust must be estab- 
lished by reference to gentle courtesy but rather that the special climate of 
mistrust and antagonism found in litigation is sloughed off. Shapin notes 
that Boyle insisted that experiments had to be actually witnessed by an ap- 
propriate number of suitable persons in a suitable physical space. That 
most of the witnesses might be gentlemen may have been comforting, but 
more important was a social setting in which, quite unlike the law courts, 
the experimenters and the witnesses were engaged in a mutual endeavor 
in which no participant had a strong material interest in falsifying facts. 
The problem the naturalists faced was error, not falsification. 

In emphasizing Boyle’s literary technique of “virtual witnessing,” Shapin 
provides another form of the gentlemanly thesis. The reader will put his 
trust in Boyle’s account because Boyle is a gentleman.” But juries, no more 
than readers of Boyle's texts, could literally see the events narrated. They 
too received witness testimony and reports of “circumstances.” They thus 
engaged in a kind of “virtual witnessing,” as did the readers of newsbooks, 
which Nigel Smith has suggested sought to create the illusion that the 
reader himself was witnessing the action.’ Something akin to Boyle’s “vir- 
tual witnessing” was shared by several, if not all, early modern “discourses 
of fact.” 

As treated by Shapin and Schaffer, “matter of fact” is associated partic- 
ularly with Boyle, and his predecessors and contemporaries are largely 
ignored, Without the Baconian insistence on natural and experimen- 
tal histories based on firsthand experience, however, “facts” would not 
have become central to the Restoration scientific community. The crucial 
change that made possible the “scientific fact” was the application of the 
modes of proof of fact finding about particular human actions to particu- 
lar natural and experimentally produced phenomena. In this application 
the gentle status of the investigator was a plus but was not decisive. And, of 
course, this adoption was characteristic not only of Boyle but of his many 
naturalist contemporaries in the Royal Society.” Even if Boyle was seen at 
the time as the embodiment of gentlemanly courtesy, there is little evi- 
dence that his predecessors and contemporaries were obsessed with gen- 
tility. Being in the class of gentleman obviously counted for a great deal in 
Restoration England, but it does not provide a sufficient guide to the cre- 
ation and construction of the “scientific fact.” 

If the aristocratic and gentlemanly cultural ideal made prominent the 
attributes of honor, politeness, trustworthiness, and civility, we must also 
note the less desirable traits associated with that culture. Pride, arrogance, 
self-regard, and what Hobbes catled “vainglory” were as much a part of 
aristocratic, gentlemanly culture as honor, politeness, and civility. If the 
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Renaissance court fostered civility, it was also the scene of fierce interper- 
sonal competition and the “rhetoric of social combat.” The courtly model 
was more competitive than cooperative, and the success of one aristocrat 
or gentleman was, more often than not, at the expense of another." All 
this was a far cry from the deliberately low-keyed collaborative endeavors 
of the Royal Society. 

Although Restoration society was preoccupied with social hierarchy and 
social status, England was less preoccupied than France, Spain, or Italy. 
One would therefore expect to find a greater role for socially based epis- 
temological categories in those locales. Yet these countries were not in the 
forefront in constructing an intellectual category of natural “matter of 
fact” conforming to the socially dominant classes. Nor do we find that the 
more bourgeois Netherlands adopted a different set of socially influenced 
epistemological distinctions. 

The relationship between those who exercise epistemological power 
and those who exercise political and social power in a socially stratified hi- 
erarchical society is a complex one that confronts students of medieval 
scholasticism and Renaissance humanism as much as it does those of Res- 
toration natural philosophy.'? The issues of knowledge and power dis- 
cussed by Shapin and Schaffer are immensely important, but an extension 
of the narrow context in which they consider those issues suggests that a 
number of other social and intellectual forces were as important, if not 
more so, as the tradition of gentlemanly courtesy in establishing a culture 
of fact. 


“Fact” and “Hypothesis” 


Having explored the origins and development of the “scientific 
fact,” we now turn to the question of what Restoration virtuosi thought was 
to be done with the appropriately verified “matters of fact” that consti- 
tuted the natural history research program. Natural history, after all, was 
not natural philosophy. How might one move from “facts” to the expla- 
nations of those facts and to the discovery of the principles of natural 
philosophy? 

If there was a consensus on how to establish facts, there was less agree- 
ment on how to develop natural philosophy." Since relatively few mem- 
bers of the English scientific community in the pre-Newtonian era cx- 
pressed confidence that their explanations and axioms could ever be as 
certain as the facts on which they rested, what was the relation between 
fact and explanation or generalization? Most Restoration virtuosi might 
have agreed that “rude heaps of unpolish’d and unshap’d materials” 
would not automatically yield philosophical principles. Most, however, did 
not adopt the method outlined in Bacon’s New Organon. Even Sprat ad- 
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mitted that Bacon had been too inclined “to take all that comes, rather, 
then to choose; and to heap, rather, then to register.” !4 Few were attracted 
to the forms of experimentalism adopted by the Jesuit scientific commu- 
nity or to Hobbes, whose natural philosophy provided little role for facts. 
Relatively few were committed to Cartesian natural philosophy. 

The majority of the members of the Royal Society and the English nat- 
uralist community more generally, though often castigating overly specu- 
lative hypothesizing, were led to conjecture, hypothesis, and theory as a 
means of linking well-proved facts to some kind of generalization. The En- 
glish scientific community was somewhat ambivalent about the employ- 
ment of hypotheses, and few were ready to consider such conjectures, hy- 
potheses, or theories as capable of the same degree of certainty as matters 
of fact. One might be “unquestionably sure” of the existence of many 
things but on uncertain ground in explaining “the nature of them.” No 
man “in his wits could doubt” well-established facts, yet, once found, many 
“remained inexplicable.” 15 

Some were content simply to accumulate facts, believing that explana- 
tions and principles could be put off, at least for the time being. Others, 
like Newton, felt that true principles or theory could be “deduced” from 
the facts. The most common, but never the sole, approach of the Restora- 
tion cra was to link “fact” to “hypothesis.” 

“Hypothesis” had a long history in natural philosophy, mathematics, 
and mathematical astronomy before the introduction of the new natural 
history with its concept “fact.” It had acquired a considerable range of 
meanings by the Restoration era, Naturalists were familiar with rival Co- 
pernican and Tychonic hypotheses. Hypothesis also played a considerable 
role in Cartesian physics, typically being offered as plausible or possible 
explanations that might be false.!® Bacon discussed but was not sympa- 
thetic to hypothesis.!7 

The language of “theory,” “hypothesis,” and “conjecture” was rather un- 
stable.’* “Theory,” like hypothesis, had mathematical associations and was 
sometimes used interchangeably with hypothesis, though for many virtu- 
osi “theory” implied greater certainty than hypothesis. Many natural phi- 
losophers who referred to or employed hypotheses insisted that well- 
established matters of fact provided the appropriate evidence for the 
hypothesis in question, The same might be true for “theory,” though this 
term was most often adopted when natural phenomena were described 
mathematically. “Conjecture” too was employed, most frequently in the 
context of “conjecturing on the causes” of some phenomenon or set of 
facts. In natural philosophy conjecture might be used as a synonym for hy- 
pothesis, especially by those unwilling to make strong statements in behalf 
of their explanatory claims, but, unlike “theory,” it was sometimes associ- 
ated with guessing. 
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Despite the variations in terminology, the joining of “fact” to “hypothe- 
sis” was a crucial development in Restoration natural philosophy. If some 
naturalists associated hypotheses with “fiction,” “romance,” and “mere 
speculation,” the more prevalent view was that particular hypotheses at- 
tained higher or lower degrees of probability depending on how well sup- 
ported they were by well-established matters of fact. There was disagree- 
ment over whether all hypotheses should be treated as equally probable, 
whether some hypotheses might be so certain as to be treated as laws of na- 
ture, the relationship between hypotheses and experiment, the role of 
reason in the construction and evaluation of hypotheses, and the impor- 
tance of hypothesis formulation and testing for the construction of prin- 
ciples of natural philosophy. A clear distinction between the “hypothesis” 
as a tentative, causal statement derived from empirical observation and 
disconfirmable by further empirical observation and the more traditional 
usage of “hypothetical” as merely asserted and unconfirmed had not yet 
fully emerged. In the process of groping toward that distinction, the writ- 
ings of the virtuosi often seem simultaneously to condemn and commend 
“hypotheses.” 

We explore the treatment of some of these issues by examining the views 
of Sprat and Glanvill, spokesmen and apologists for the new philosophy, 
and by sampling the views of several virtuosi, in particular those of Robert 
Hooke, Robert Boyle, and John Wallis, all of whom treated hypothesis 
rather extensively, if not always consistently. We conclude with Isaac New- 
ton, who, whatever his actual practice, seemed to offer a radically different 
position on hypothesis. 


Apologists and Spokesmen 


We begin with Sprat’s History of the Royal Society. Given that he was 
a hired publicist, selected by and writing largely under the supervision of 
John Wilkins, Sprat may be viewed as Wilkins’s mouthpiece and thus as 
having an adequate understanding of Royal Society practice.’ The His- 
tory’s sometimes ambiguous and even inconsistent statements about hy- 
pothesis may be explained either as an attempt to comprehend a number 
of contradictory views or as expressing the Society’s own ambivalence and 
uncertainty concerning “hypothesis.” 

Sprat often referred to hypothesis and conjecture rather suspiciously, 
but he also treated them positively when they were based on “matters of 
fact.” Though the Royal Society refused to concern itself with general 
principles, these being “a kind of metaphysics,” it was willing to conjecture 
on the causes of natural facts. But it insisted on circumspection, modesty, 
and wariness in order to avoid the “disguised Lies” and the “deceitful 
fancies” of “catching at” explanations “too soon.” Continued experiments 
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would prevent “overhasty and precipitant concluding upon causes.” Sprat 
provided numerous examples of hypotheses presented and discussed at 
Society meetings which dealt with astronomy, pendulums, fire, the air, fil- 
tration, earthquakes, petrification, the lodestone, tempering stecl, light, 
colors, and fluidity. Some readers might “imagine that” hypothesis “con- 
sists not so well with their Method,” which was “chiefly bent upon the Op- 
erative, rather than the Theoretical Philosophy,” but Sprat emphasized 
that “by affirming, that whatever Principles, and Speculations they now 
raise from things, they do not rely upon them as the absolute end, but only 
use them as a means of farther knowledge.” Hypotheses and “Doctrines of 
causes” served “to promote our Experimenting; but they would rather ob- 
scure, than illumine the mind, if” made “the perpetual Objects of our 
Contemplation.” ?° 

Sprat sometimes used “theory” interchangeably with “hypothesis.” In 
writing of Wren, Sprat spoke of “theory”; Wren himself used “hypothe- 
sis.”?! Sprat treated “theory” positively in speaking of Wren, critically when 
he wrote of Descartes. He condemned those who disputed about the “Na- 
ture and Causes of Motion in general” without “prosecute [ing] it through 
all particular Bodies” and expressed reservations about virtuosi “a little too 
forward to conclude upon Axioms, from what they have found out, in 
some particular Body.”?? 

Sprat selected Christopher Wren as the exemplar of the Royal Society 
and associated him with observation, hypothesis, and theory. His “Doc- 
trine of Motion .. . the most considerable of all others for establishing the 
first Principles of Philosophy, by Geometrical Demonstration,” is com- 
pared favorably to that of Descartes, who made “some Experiments of this 
kind upon Conjecture, and made them the first Foundation of his whole 
System of Nature.” Wren, in contrast, had demonstrated “the true Theo- 
ries, after they had been confirm’d by hundreds of experiments.”2> Wren 
himself wrote that a “hypothesis” confirmed by observed facts might 
be “true.”2! 

Sprat’s treatment of the Society’s attitude toward hypothesis did not dif- 
fer substantially from one of 1686 in which the Society was characterized 
as concerned not only with performing experiments “but also with useful 
Discourses concerning Physical, Mathematical, and Mechanical Theory or 
Observations.” ? 

Similar terminological laxity characterized Oldenburg’s massive corre- 
spondence, which was liberally sprinkled with references to hypotheses, 
theories, and laws without much by way of distinction between the terms.2° 
At times there is a utilitarian Baconian vision with relatively little place for 
hypothesis. On one occasion Oldenburg changed his terminology from 
“hypothesis” to “theory” to conform to Newton’s insistence that his report 
on colors had been erroneously characterized as a “hypothesis.”?” Statutes 
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governing the Royal Society indicated that members would discuss their 
experiments and observations as well as consider “what may be deduced 
from them.” The Society would not commit itself to any particular hy- 
pothesis, but individual members often offered their views for discussion, 
Well-founded hypotheses were taken seriously.” 

For Royal Society apologist Glanvill, hypotheses without a “history of 
Nature” were “but Dreams.” If “we frame Schemes of things, without con- 
sulting the Phenomena, we do but.. . . describe an Imaginary World of our 
own making.” Hypotheses without facts were fictions, but they were useful 
when based on “events and sensible appearances.” Given the current in- 
adequacies and incompleteness of natural history, however, it was difficult 
to develop hypotheses and advance “natural Theory . . . much less, to fix 
certain Laws and prescribe Methods to Nature in her Actings.”?” 

In some moods and on some occasions Glanvill took the position that 
“all we can hope for, as yet, is... the History of Things,” the establishment 
of “general Axioms,” and the making of hypotheses to be “the happy priv- 
ilege of Succeeding Ages.” “We have as yet no such thing as Natural Phi- 
losophy; Natural History is all we can pretend to”**—Glanvill’s more fre- 
quently stated position was not quite so pessimistic though it emphasized 
the probabilistic quality of even the best hypotheses.”’ 


The Virtuosi 


Given the use of hypotheses in astronomy and in Cartesian phys- 
ics,°2 it would have been difficult for English virtuosi, some of whom were 
influenced by Descartes, to avoid hypotheses entirely. Atomism and cor- 
puscularism required hypotheses because minute particles, being invis- 
ible to the senses, had in some sense to be hypothesized. But it was the 
linkage of observed and experimentally produced “matters of fact” with 
hypothesis that most characterized the practice of the English Restoration 
community. 

Henry Power noted that “real Experiment or Observation” was neces- 
sary to avoid error in hypotheses and conjectures and indicated that em- 
pirical work would both suggest and test hypotheses." Samuel Parker, an 
arly defender of the new philosophy, commended the Society for re- 
jecting “all particular hypotheses” in favor of “true and exact Histories”; 
nevertheless, he believed that the new natural history would in time “lay 
firm and solid foundations to erect Hypotheses.” Matters of fact might be 
“exact and certain,” but hypotheses were “conjectures” having “uncertain 
(though probable) applications.” Lord Brouncker’s experiments on gun 
recoil “commanded” by the Society aimed at the “discovery of the cause 
thereof.” Ralph Bohun, Robert Plot, and John Beale wrote of speculation, 
conjecture, theory, opinion, and principles to be tested by matters of fact, 
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experience, and experiments.*! Causal analysis was obviously part of the 
Royal Society’s mission from its early years.” 

Though the distinction between fact and hypothesis and fact and causal 
analysis was clear, the distinction between hypothesis and theory was not. 
Sometimes theory implied greater certainty, sometimes it did not. Some- 
times theory implied a connection with mathematics, sometimes it did 
not. Itis thus difficult to know how to interpret John Evelyn’s 1663 com- 
ment that the goal of the Royal Society was to produce “real and useful 
Theorie.” Walter Charleton referred to the “great evidence and certainty” 
of Harvey’s hypothesis dealing with the circulation of the blood, indicat- 
ing he was “well satisfied” with its “Verity.” He noted the “singular proba- 
bility” of the Copernican hypothesis, which was accepted “upon grounds 
of as much certainty and clearness, as the sublime and remote nature of 
the subject seems capable of.” Not all hypotheses were as certain as Har- 
vey’s or as probable as that of Copernicus. Charleton, for example, felt that 
his investigation of the passions would not allow him to hope for “certain 
and demonstrable Knowledge” but thought it was “so plausible, at least, as 
to form an Hypothesis.” 37 

Natural historians who at some times were content merely to collect and 
classify data, at others engaged in linking “fact” and “hypothesis.” Ne- 
hemiah Grew described the philosophy of the Royal Society as “Reasoning 
grounded upon Experiment, and the common notions of Sense, the for- 
mer being, without the latter, too subtle and intangible, the latter with- 
out the former, too gross and unmanagable.” Though it was necessary to 
“subjoin Experiment to conjecture,” much caution was required in mak- 
ing and “passing a Judgment” on the latter.” On another occasion Grew 
told Oldenburg, “I think I have not only conjectur’d but demonstrated 
many things. And if I were convinced, That those things I have said ..., 
were only bare ingenuitys, I would immediately burn them.”*? There was 
a general, if not unanimous, understanding that facts could and should 
serve as bases for generating causal explanations and that various and con- 
tradictory hypotheses could be generated from the same facts. 

Although the language of the “laws of nature” was not widely or fre- 
quently employed in the pre-Newtonian era by natural philosophers when 
referring to natural phenomena or natural facts, “law” was occasionally 
employed, as was “true hypothesis and “true principle.”*? In 1662, refer- 
ring to hypotheses of Wren and Boyle, Huygens, a regular correspondent 
of Moray, wrote that hypotheses exhibited “many degrees of Probable, 
some nearer Truth than others.” “The highest degree of probability ex- 
isted when the Principles that have assumed to correspond perfectly to the 
phenomena which experiment has brought under observation, and fur- 
ther, principally, when one can imagine and foresee new phenomena 
which ought to follow from the hypothesis which one employs, and when 
one finds therein the fact corresponds to our prevision.”*! 
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Mathematician William Neile seems to have envisioned a full cycle of 
initial fact collection followed by hypothesis formulation and then hy- 
pothesis testing as a guide to further empirical research. He proposed that 
committees of the Royal Society consider the “possible cause or causes” of 
experimental results, arguing that those best qualified to do the experi- 
ments should also “steere their judgments and reason to the indagation of 
the causes.” Experiments would shed light on the causes, and the “form- 
ing of causes” would help discover “new and unthought effects,” a position 
not so far from that expressed by Sprat.”” 

Sir Joseph Williamson suggested that it was best to “proceed syntheti- 
cally by first making the proposition what was designed to be proved, and 
then proceed with the experiments to make the proof.” Sir William Petty, 
on the other hand, felt experiments were “more faithfully made and de- 
livered, if not made to help out a theory, because that might prepossess 
and bias the experimenter.” "3 In their disdain for earlier natural philoso- 
phy, some members moved to a crude empiricism in which facts should be 
piled up now with theory deferred until later, secing premature hypothe- 
ses as creating a threat of biased experimentation. Others envisioned pro- 
grams of experiment guided by hypothesis as superior to ambitious but 
random fact collection.*! 

Although it is clear that the Royal Society combined fact and hypothe- 
sis, neither its members nor its apologists and leadership had reached a 
consensus on precisely how the two should be linked. A somewhat closer 
examination of the views of three major Restoration virtuosi, all of whom 
were active in the Royal Socicty’s affairs, underlines both the desire to link 
“fact” with “hypothesis” or “theory” and the uncertainty as to the nature of 
the linkage. 


Robert Hooke 


One of the most active and prolific members of the Restoration 
scientific community, Robert Hooke worked in a dazzling array of fields. 
He was involved with planetary observation, theoretical astronomy, mi- 
croscopic studies, and geology as well as a host of practical inventions. 
Hooke is often considered a Baconian, and in some sense he was. Al- 
though he spoke of the “Incomparable Verulum,”® he abandoned the 
Baconian distrust of hypotheses, writing that even natural historians pri- 
marily concerned with compiling the facts of nature must be “acquainted 
with all sorts of hypotheses & theories by which the phaenomena of Na- 
ture have been Indeavored to be solv'd.”® 

Hooke distinguished between matter of fact and “philosophical conjec- 
tures on the causes” or “reasons of . . . phenomena,” viewing both as vital 
to the Society’s activities." Like Sprat, Hooke noted that though the Soci- 
ety had “seem’d to avoid and prohibit pre-conceived Theories and De- 
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ductions from particular, and seemingly accidental Experiments,” these “if 
knowingly and judiciously made are Matters of the greatest Importance, as 
giving a Characteristick of the Aim, Use and Significancy thereof.” With- 
out hypotheses, “many and possibly the most considerable Particulars” 
would be passed over “without Regard and Observations.” 18 The business 
of the Royal Society should, in fact, include “examination of all Hypothe- 
ses and Doctrines that have hitherto been published and for trying how 
Consonant they are with their own assertions and experi[ments] and in 
what they are good & in what Defective where they have asserted truth and 
where falsehood and what part of them is worthy to be retained and what 
is absolutely false & absurd & and to be rejected, and what is of a middle 
nature & and deserves to be farther considered.” 49 

Hooke’s Micrographia (1665) praised the Royal Society for rejecting any 
“hypothesis not sufficiently grounded and confirm’d by Experiments” and 
lauded its efforts to “correct all Hypotheses by Sense.” His own hypotheses 
were to be treated “only as Conjectures and Quaeries,” and his discussions 
of “causes of things” observed were not to be viewed as “unquestionable 
Conclusions, or matters of confutable Science.” Readers were not to ex- 
pect “Infallible Deductions, or certainty of Axioms.” 5° 

Yet Hooke disparaged experimenters who “make no use at all of their 
reason and employ nothing but their senses in taking notice of matter of 
fact.” Indeed, it was “a little below the name and dignity of Philosophers to 
sitt still with the bare registering of effects without an inquiry into their 
causes.”°! Hooke favored a procedure that began with observation, con- 
tinued according to reason, and then returned to the “Hands and Eyes” in 
a “continual passage round from one Faculty to another.” In the process, 
Hooke hoped “true Hypotheses” would result.5* Some causal explana- 
tions, however, would remain merely “probable” because insufficiently 
supported “by Observation ... to conclude anything positive or negative.” 
Employing the judicial analogy, he noted that experiments “may stand like 
so many witnesses to give testimony of this truth or against that error. And 
a most severe examination of these witnesses must be made before a jury 
can warrantably give their verdict or a judge pronounce sentence, for 
branding one proposition or hypothesis as erroneous and absurd or for 
establishing another for a truth or axiom.” ”3 

Some kinds of hypotheses, however, were not even eligible for such a 
trial, among them speculations that could not be supported by matters of 
fact.°! Hooke’s Cometa took up the problem of dealing with competing hy- 
potheses when needed facts or data were lacking. Here he suggested that 
whatever was not built on careful observation was nothing but “conjec- 
ture” and “hypothesis.”5 

Hooke also employed “hypothesis” in connection with astronomy and 
physics, where he spoke of both “a true hypothesis” and “probable argu- 
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ments.” He sometimes contemplated the possibility of a fact-based, 
mathematical, empirical philosophy that would yield a certainty roughly 
equivalent to that of “mathematical certainty.”5? His statement that the 
goal of natural philosophy was to “discover the nature and properties of 
bodies as well as the true causes of natural philosophy”’* is difficult to rec- 
oncile with his more probabilistic pronouncements. In these partial con- 
tradictions Hooke represents the Restoration mainstream that connected 
the Baconian fact to hypothesis but remained somewhat uncertain as to 
the nature of the connection and divided over the certainty of the results. 
He was quite capable of using the word “hypothesis” pejoratively, to apply 
to mere speculation neither empirically derived nor tenable, or to use it 
to refer to an empirically derived and testable causal proposition or in 
connection with a mathematical theorem and proof. 


Robert Boyle 


‘ 


Although Boyle recognized the difficulty of building “an accurate 


hypothesis” on “an incompleat history” of nature,” he was ready to de- 
velop hypotheses on the basis of the available factual data, it being “some- 
times conducive to the discovery of truth, to permit the understanding to 
make an hypothesis . . . by examining how far the phacnomena are, of not, 
capable of being solved by that hypothesis.” If “built upon a more compe- 
tent number of particulars,” hypotheses were freed from “imputation of 
barrenness.” He and his associates should “forbear to establish any the- 
ory, till they have consulted with . . . a considerable number of ex- 
periments, in proportion to the comprehensiveness of the theory to be 
erected on them,”°! 

Boyle developed hypotheses in a many different contexts. His work on 
the consistency of gems, which resulted in a “Conjectural hypothesis,” 
would first show that his hypothesis was possible and then “set down some 
particulars to make it very Probable.” His “explication” was to be judged 
according to how well it fit the factual data.” His “Origine of Forms and 
Qualities” had both “historical” and “speculative” parts. Boyle also indi- 
cated that hypotheses could “render an intelligible account of the causes 
of the effects, or phacnomena proposed, without crossing the laws of na- 
ture, or other phacnomena; the more numcrous, the more various the 
particles are, whereof some are explicable by the assisted hypothesis, and 
some are agreeable to it, or, at least are not dissonant from it, the more 
valuable is the hypothesis, and the more likely to be true.” Although 
many atomists, corpuscularians, and other naturalists “presume to know 
the true and genuine causes of the things they attempt to explicate,” the 
“utmost they can attain to, in their explications, is, that the explicated phe- 
nomena may be produced in such a manner, . . . but not that they really 
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are so,” Boyle also considered the “Requisites of a Good Hypothesis.” 
Among them were consistency with observations and the laws of nature. 
An “excellent hypothesis” had additional requirements, including being 
the simplest one, the only one capable of explicating the phenomena, and 
the ability to predict future phenomena." 

Boyle’s views on sense and reason help explain how “matter of fact” and 
hypothesis were linked. Reason, the “superior faculty,” judged what con- 
clusions could and could not be “safely grounded on the information of 
the senses, and the testimony of Experience.”®7 Explanation and hypoth- 
esis required that reason be “duly exercised” on “matters of fact.” Only in 
this way could one hope to gain knowledge of “unobservable truths.”6 
When reason judged which of “two disagreeing opinions” was “most ratio- 
nal,” it “ought to sentence” what is “preferred” by reason, “furnished, ei- 
ther with all the evidence requisite or advantageous to make it give a right 
judgement... , or, when that cannot be had, with the best and fullest in- 
formation, that it can procure.” ® Experience was therefore “but an assis- 
tant to reason . . . the understanding remains still the judge, and has the 
power or right to examine and make use of the testimonies presented to 
it.... This prompts me to illustrate the use of reason by comparing her to 
an able judge who comes to hear and decide cases. ... When an authentick 
and sufficient testimony has cleared things to him, he then pronounces ac- 
cording to the light of reason he is master of; to which the witnesses did 
but give information, though that subsequent information may have 
obliged him to lay aside some prejudicate opinions he had entertained be- 
fore he received it.”” 

Boyle’s terminology was not consistent. Sometime he spoke of hypothe- 
ses, at others of “theory,” “conjecture,” “explication,” or even “conjec- 
tural hypothesis.” Hypotheses might refer to large-scale systems of natural 
philosophy, such as the Peripatetic, Cartesian or Epicurean, or to some 
facet of his own or others’ experimentally based work.”! Boyle occasionally 
employed the language of “theory” but made it clear that such “super- 
structure[s]” ought to be “looked upon only as temporary ones; which 
though they may be preferred before any others, as being the best in their 
kind that we have, yet they are not entirely to be acquiesced in, as ab- 
solutely perfect, or uncapable of improving alterations.””2 Given his belief 
that the generalizations of natural philosophy were probable and always 
subject to modification, Boyle, like Sprat and Hooke, insisted on not be- 
ing overly forward in establishing general principles and universal ax- 
ioms.” In view of both the limitations and strengths of the human mind 
and the way in which reason operated on sense data and matters of fact, 
all theories, generalizations, or hypotheses were necessarily probabilistic.” 

Boyle’s experimental philosophy included both confident belief in 
“matters of fact” and the deployment of hypotheses of varying degrees of 
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probability. Like many other Restoration-era naturalists, he was led in the 
direction of nonessentialist natural philosophy, for hypotheses and expla- 
nations, however well grounded, remained probable and tentative. 


John Wallis 


Mathematician John Wallis, Savilian Professor of Geometry at Ox- 
ford and a founding member of the Royal Society, like most English virtu- 
osi wished the Royal Society to “contribute . . . conjectures, advice, and 
reasoning” as well as observations and experiments. Experiment would 
both furnish “the matter to determine ye Hypothesis” and “be the best 
judge” of the hypothesis in question.” 

When Wallis presented his “hypothesis about the flux and reflux of the 
Sea,” he promised to discuss it modestly “as a conjecture to be examined, 
and upon that examination rectified if there be occasion, or rejected if it 
will not hold water.” He contrived experiments “to illustrate” the hypoth- 
esis but emphasized that the “clearest evidence” would come from ccles- 
tial observations. His “discourse” was therefore to be considered “only as 
an Essay of the general Hypothesis,” which would be “adjusted” as the still 
wanting “General History of Tides” developed. He would therefore not in- 
sist on “the certainty of it.” His hypothesis would eventually “stand or fall, 
as it shall be found to answer matter of fact.” “For where the Matter of Fact 
well agreed on, it is not likely that several Hypothesis should so far differ.” 
Although Wallis used “hypothesis” most frequently in connection with his 
work on tides, he also spoke of that work as “surmise,” “conjecture,” and 
“essay.” Oldenburg labeled it a “theory.” 7° 

Wallis also discussed hypothesis when requested to comment on Leib- 
niz’s Hypothesis physica nova. He responded evasively, suggesting delay in as- 
senting to new hypotheses, even those “proved by the evidence of the 
eyes,” until there was time to assess arguments on both sides. The truth of 
hypotheses emerged slowly. The Leibniz hypothesis, not yet proved “by oc- 
ular inspection nor by certain demonstration,” would, if “founded on true 
reasoning . . . at last . . . find a place in the minds of those who philoso- 
phize {reely.””” For the most part, Wallis scems to treat hypothesis in terms 
of empirical confirmation but probably did not entirely distinguish em- 
pirical support from mathematical or other rational proofs. 

In seventeenth-century English natural philosophy some real concep- 
tual confusion seems to have remained between hypothesis as empirically 
derived and empirically disconfirmable, probabilistic, causal statement 
and hypothesis as mathematical proposition subject to mathematical 
proofs. Most of the confusion, however, was linguistic rather than concep- 
tual. In one sentence hypothesis was fiction or at least conjecture, neither 
empirically derived nor tested. In another it meant roughly what scientists 
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today mean. Yet behind the verbal confusion is a fairly clear understand- 
ing of what constitutes a scientifically appropriate hypothesis and of its 
probabilistic nature. There was, however, some genuine disagreement 
about whether particular areas of empirical inquiry were yet ready for 
treatment by hypotheses. And there was fear of premature acceptance of 
or excessive dependence on newly proposed hypotheses. There was also 
marked distrust of large systems of hypotheses or universal theories as run- 
ning far beyond existing fact-gathering and processing resources. Al- 
though the English scientific community was neither unanimous nor con- 
sistent in its expressed attitudes toward hypothesis, the combination of 
“fact” and “hypothesis” became the most characteristic feature of Restora- 
tion scientific practice.”8 


Newton and the Newtonian Era 


Boyle and Hooke combined Baconian natural history based on 
morally certain “matters of fact” with more or less probable hypotheses. 
Although Newton shared their Baconian insistence on well-observed and 
well-recorded experimentally produced phenomena, he frequently re- 
jected hypotheses as “suppositions,” instead attempting to employ mathe- 
matically structured arguments to produce what he took to be universally 
valid statements. Newton claimed that his conclusions, which he often la- 
beled “theories,” enjoyed a certitude greater than that of hypotheses be- 
cause directly derived from experimental facts. From one vantage point 
we may view Newton as more Baconian than Boyle or Hooke; from an- 
other he participated in the mathematical physics of Galileo and his suc- 
cessors and in the physico-mathematical tradition of mixed mathemat- 
ics.” In any event, his successes in deducing “theory” from facts (he used 
the term “phenomena”), facts now treated mathematically, played an im- 
portant role in the transformation of English natural philosophy. Here we 
focus on those instances where he appeared to differ most from his En- 
glish contemporaries. 

We begin with Newton's defense of his 1672 “theory” of colors. Al- 
though Newton, his critics, and his supporters were equally wedded to ex- 
perimental “facts,” there was considerable disagreement on the relation- 
ship of the “facts” to his “theory” as well as on how to characterize his 
results. “You know the proper method for inquiring after the properties of 
things is to deduce them from experiments; and I told you that the theory, 
which I propounded, was evinced to me, not by inferring ’tis thus because 
not otherwise, that is, not be deducing it only from a confutation of con- 
trary suppositions, but deriving it from experiments concluding positively 
and directly. The way therefore to examine it is by considering whether the 
experiments . . . do prove those parts of the theory, to which they are ap- 
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plied, or by prosecuting other experiments, which the theory may suggest 
for its examination.”*° 

Newton’s most vocal critic, Hooke, rejected Newton’s claims of certitude, 
suggesting that his own hypothesis on light explained the experimental 
facts equally well. Newton was insulted when his “theory” was labeled a 
“hypothesis,” insisting that he had presented “nothing else than certain 
properties of light.” He preferred the Royal Society to have “rejected them 
as vain and empty speculation” rather than have acknowledged them as 
“hypotheses.” If the “possibility of hypotheses” were the “test of truth and 
reality of things, I sce not how certainty can be obtained in any science.”*! 

Yet for Huygens, too, Newton's theory of colors was a hypothesis, though 
a “very probable” one, in which the “experimentum crucis” “confirms it 
very well.” Huygens wrote Oldenburg, “What you have put in your late 
Journals from Mr. Newton confirms still further his doctrine of colors. 
Nevertheless the thing could very well be otherwise, and it seems to me 
that he ought to content himself if what he has advanced is accepted as 
a very likely hypothesis.”*? Oldenburg, who began by calling Newton’s 
proposition a “hypothesis,” changed to “theory.”* If for some natural phi- 
losophers, such as Boyle, terms such as “theory,” hypothesis,” and conjec- 
ture” might be used interchangeably, for Newton they could not. Newton 
remained angry at attempts to offer “an hypothesis to explain my theory.” 
However labeled, Newton’s experiments, according to James Gregory, 
would “cause great changes throughout all the body of natural philosophy, 
by all appearances, if the matter of fact be true, which I have no ground to 
question.” "4 

In the Principia (1687) Newton elaborated the view that the principles 
of natural philosophy and scientific facts were inseparably bound to- 
gether. He proclaimed even more emphatically, “Hypothesis non fingo.” 
He would “frame” or “feign” no “hypotheses.”® Whatever was “not de- 
duced from the phenomena” was “an hypothesis” and had “no place in ex- 
perimental philosophy.” Particular propositions were inferred from the 
phenomena or observed facts and afterward rendered general by induc- 
tion. Gravitation was not a hypothesis because its principles had been de- 
duced from observed facts. A hypothesis was simply “whatever is not de- 
duced from the phenomena” and, for Newton, it had a very low status 
indeed.** 

What Newton had “deduced” from the body of “facts” itself took on the 
quality of “fact” and became connected to universal truths and the laws of 
nature. With Newton, fact and theory were so closely connected that the 
conclusions or “theories” drawn from “facts” were treated as true. The as- 
sociation was further accentuated by Newton's mathematical approach. As 
Newton’s mathematical representation replaced verbal description, it di- 
minished the sense of human fallibility. Newton's Principia over time pro- 
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duced a change in scientific sensibility. The mathematization of nature 
contributed to a decline in courtroom analogies in dealing with matters of 
fact and a corresponding increase in the language of the physical laws.87 
The development of a discourse of the laws of nature in the Newtonian 
sense did not displace a discourse about facts. Rather, the discourse be- 
came more refined as philosophers and experimenters came to talk about 
facts, theories, hypotheses, and laws in more nuanced ways. 

The quarrel over “hypothesis” between Newton and his contemporaries 
was in one sense simply linguistic. Newton sought to preserve the older 
meaning of the word, synonymous with supposition or conjecture, for 
propositions about empirical matters that were not themselves derived 
from or confirmable by factual observations or experiments. He reserved 
“theory” for those propositions that were properly, that is factually, derived 
and confirmed, propositions that others were now calling hypotheses in 
the newer sense. He also put special emphasis on the care needed in hy- 
potheses or theory construction, that is, on the need to lay a careful fac- 
tual foundation at the induction stage, but Hooke and others had made 
that point as well. Along this dimension the seeming disagreements be- 
tween Newton and others are largely illusory or are arguments about 
whether rival hypotheses have been equally persuasively induced and/or 
confirmed. 

Along another dimension, however, the disagreement is more serious, 
Newton may well be taken as claiming that both theories in his sense and 
factual findings can rise to something comparable to mathematical cer- 
tainty, that is, to true and invariable laws of nature. Alternatively, it might 
be argued that Newton was insisting that at any given time the natural phi- 
losophy program should be limited to investigating those realms of fact in 
which quantification or measurement was possible. 

Newton’s stunning achievement had an enormous impact. Even 
Locke, whose probabilistic empiricism resembled Boyle’s, viewed Newton’s 
achievements as extraordinary. “Mr. Newton has shown, how far mathe- 
matics, applied to some parts of nature, may, upon principles that matter 
of fact can justify, carry us to the knowledge of some... particular prov- 
inces of the incomprehensible universe.” If others could provide “so good 
and clear an account of other parts of nature . . . we might in time hope to 
be furnished with more true and certain knowledge.”** For the most part, 
however, Locke was content to link matters of fact to less certain hypothe- 
ses. Few were expected to accomplish what the “incomparable Mr. New- 
ton” had done. 

Newtonians changed natural philosophy by joining observed and ex- 
perimentally derived facts with mathematical physics. The “laws of nature” 
became indissolubly linked to “facts,” and these, in part because they were 
expressed in mathematical form, took on some of the certitude associated 
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with mathematics. Mathematics and mathematical physics had always 
been a concern of the Royal Society and the English scientific community 
more generally, but their prestige was now enhanced. Experimental facts 
expressed mathematically were scen as having produced laws of great cer- 
titude and universality. John Keill emphasized the application of mathe- 
matics to natural philosophy, “which is founded upon observations and 
calculations, both which are undoubtedly the most certain principles, that 
a Philosopher can build upon . . . for without observation we can never 
know the appearances and force of nature, and without Geometry & 
Arithmetick we can never discover, whether the causes we assign are pro- 
portional to the effects we pretend to explain.”* Newton's achievements 
set the standard of what had been and what might be accomplished by nat- 
ural philosophers. 

Newton’s success in mathematizing nature did not diminish English en- 
thusiasm for natural history. Fact gathering by observers, explorers, trav- 
elers, and experimenters continued, and facts were collected, classified, 
and situated in hypotheses of varying degrees of probability. In many re- 
spects, the Royal Society in the eighteenth century continued in much the 
same path as it had in the seventeenth, practicing a Baconian empirical 
science that emphasized facts. Many members would have agreed with 
Hans Sloane, president of the Society, who insisted that “Knowledge of 
Natural-History, being Observations of Matters of Fact, is more certain 
than most Others, and . . . less subject to Mistakes than Reasonings, Hy- 
potheses, and Deduction are. . . . These things we are sure of, so far as our 
Senses are not fallible.” “These matters of Fact being certainly laid down” 
might “perhaps afford some Hints for the more clear Reasonings and De- 
duction of better heads.” For Sloane, hypotheses and deductions re- 
mained less certain than properly observed fact. The ambivalent and 
sometimes hostile attitude to some types of hypotheses continued, per- 
haps reinforced by Newton's pronouncements. The English way of “phi- 
losophizing” was described as “not to sit down in one’s study, and form 
an hypothesis, and then strive to wrest all nature to it, but to look abroad 
into the world, and see how nature works; and then to build upon certain 
matters of fact.”®! In the Royal Society much attention continued to be 
given to the facts of mixed mathematics, that is, the facts of astronomy, 
geography, and hydrography, which were being communicated to it from 
all over the globe. As in the past, optics, pneumatics, and meteorologi- 
cal experiments were of great importance. General philosophical specu- 
lation remained outside the Society’s activities. Instrument improvement 
continued apace, making possible growing quantification in physics. As 
the Society’s early members had forecast, new and better instruments 
were responsible for the development of previously unknown and pre- 
viously unknowable “facts.” Richard Sorrenson has even suggested that 
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the eighteenth-century Royal Society was characterized by a “worship of 
facts.” ” 

This is not to say that nothing had changed. Some natural historians 
modified their language in the post-Newtonian decades. John Woodward, 
for example, claimed that his “reflections” were “founded entirely upon 
those Circumstances, Phaenomena, and Experiments” and were “in truth 
so many Deductions from them.” They were “therefore as much Matter of 
Fact” as “those are, and to be rely’d upon with equal Certainty.” For Wood- 
ward, there were two kinds of proofs, “those which [are] only probable and 
which we have some reasonable intimations, but not absolute and demon- 
strative certainty,” and “those whereof we have a plain and undeniable 
Certainty; those which flow directly and immediately from the Observa- 
tions.” His own, he thought, were of the second variety and therefore as 
certain as “facts.” Employing the beyond-reasonable-doubt language asso- 
ciated with suitably substantiated matters of fact, he found his deductions 
to be “so incontestible, as to leave no Room for a Man of Understanding 
to doubt of it.”®! A rather cantankerous naturalist, Woodward suggested 
that those who refused to draw conclusions from observed facts “might 
well be reputed very fantastic and extravagant.” % 

For many post-Newtonians, generalizations from fact were becoming so 
closely enmeshed with the “matters of fact” from which they had been “de- 
duced” that they too might be accepted as “facts” or “truth.” The “facts” of 
Boyle, Hooke, Glanvill, Sprat, and Oldenburg, which had been largely de- 
ployed in probabilistic hypotheses, now might be found associated with 
universal “laws of nature,” to which a greater certainty was ascribed than 
most seventeenth-century virtuosi would have ascribed to even the best- 
crafted hypotheses.°% 

Some of these changes are exemplified in the works of Ephraim Cham- 
bers, author of the Cyclopedia or An Universal Dictionary of the Arts and Sci- 
ences, and Oliver Goldsmith, the author of a popular survey of experi- 
mental philosophy. Chambers wrote, “The latest and best Writers are 
for excluding Hypotheses and standing wholly on Observation and 
Experiment.” Citing Newton, he noted, “Whatever is not deduc’d from 
Phacnomena, ... is a Hypothesis” and has no place in “Experimental 
Philosophy.” 97 

Goldsmith constantly used expressions such as the “observation of facts” 
and the “facts of nature.” “Facts” are taken as givens, as true without the 
need to examine whether or not they were well founded. There was, there- 
fore, less need constantly to refer to witnesses and credibility. Newton is 
seen as having ushered in a new era, effecting “what his predecessors... 
aimed at; namely the application of geometry to Nature, and by uniting 
experiments with mathematical calculations, discovered new laws of Na- 
ture, in a manner at once precise, profound, and amazing.”?* 


158 A Culture of Fact 


Kighteenth-century language typically implied a divine legislator who 
had established “laws,” inviolable except by divine abrogation. Agreed-on 
experimental “facts” could sometimes be treated mathematically in order 
to comprehend at least some of these “laws.” Natural facts, which earlier 
had been evidence for the being and existence of the deity, now also be- 
came linked to his mode of operation. In the hands of Newton, the “facts 
of nature” were linked to God’s universal laws. 

At this point facts had come to play several roles.® Particular, well- 
evidenced facts might be related to hypotheses or suppositions of varying 
degrees of probability, might be simply collected and perhaps cataloged 
and classified, or might result in principles or laws of universal validity. 
The language of theory and hypothesis did not stabilize. For some, theory 
and hypothesis remained interchangeable; for others, theory implied 
something more certain. Perhaps we can speak of a continuum, from con- 
jecture, to hypothesis, to theory, axioms, and laws of nature. “Hypothesis,” 
the term most frequently used in the late seventeenth century by those 
hoping to derive principles, whether probabilistic or certain, from “fact,” 
is partially replaced in the eighteenth century by “theory” or “law.” 

Harvey Wheeler and Rose-Mary Sargent suggest that scientific prin- 
ciples and legal principles were developed by similar procedures, They ar- 
gue that lawyers culled cases to arrive at legal principles in much the same 
way that naturalists derived the principles of natural philosophy.'” It is 
true that the virtuosi quickly adopted legal notions of how facts might be 
determined. But jurors, the fact finders in law, were not given a role in 
enunciating legal principles. Judges were to declare legal principles from 
the cases, but “cases” were not facts. The methodology used by judges in 
deriving these principles does not appear to be related to the forms of em- 
pirical hypothesis or theory construction we have encountered in the 
study of nature. Judges certainly did not think of themselves as going from 
fact to law or as confirming laws by empirical inquiry. Rather, they saw 
precedents as particular normative pronouncements from which the 
more general normative principles of the English people lying behind 
them might be teased out by reason. It is thus difficult to see how Coke’s 
distinction between the artificial reason of the law, accessible only to 
judges and lawyers of long experience, can be harmonized with Boyle’s 
and the virtuosi’s use of reason as a tool of empirical inquiry. The laws or 
principles of nature were precisely natural, not manmade, and thus the 
same throughout nature. With the exception of those whose legal think- 
ing was particularly shaped by natural law, seventeenth-century lawyers 
recognized that different nations operated according to different legal 
principles. Sir Matthew Hale distinguished the unchanging laws of nature 
from the mutable laws of man.!°! The judge’s job was indeed to induce, 
but to induce the moral rules the English had chosen to enact into judi- 
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cially enforceable statements. Although the virtuosi derived their methods 
of establishing matters of fact from the law, they did not regard themselves 
as engaged in enunciating authoritative or normative principles. The “laws 
of nature” appear to have been derived from Christian and mathematical 
heritages rather than a legal one. 

The most commonly practiced form of natural philosophy in England 
during the Restoration era and beyond dealt in matters of fact and hy- 
potheses of varying degrees of probability and believability. “Fact” had be- 
come a constituent part of the vocabulary of natural philosophy and has 
remained central to scientific vocabulary and practice. The combination 
of facts established by observation and experiment with probable hy- 
potheses was a significant factor in moving English natural philosophy in 
an empirical direction. The introduction of the category “fact” as a central 
and constituent part of Restoration scientific endeavor and practice re- 
sulted in a readjustment of “conjecture, 4 


D 


hypothesis,” and “theory” in 
English natural philosophy. This readjustment, however, was unstable. The 
concept “fact” proved compatible with a variety of positions on the nature 
and function of hypothesis and theory. 


The Language of Natural Philosophy 


Although naturalists did not always practice what they preached, 
we must take seriously their frequent statements against ornamentation 
and in favor of a plain and undogmatic style. °? They attacked scholastic 
language, appropriating and elaborating the humanist critique of scholas- 
licism. The linguistic practices of the alchemists and the philological, ety- 
mological, emblematic, and fabulous embedded in traditional natural his- 
tory were also targets. Still another was the copious and highly ornamented 
language associated with Renaissance poetry and rhetoric. 

In this period rhetoric was conceptualized in two quite different ways. 
The first, associated with Aristotle and Cicero, separated logic from rhet- 
oric. The second, derived from the reorganizations of Agricola, Melanch- 
thon, Ramus, and others, reshuffled traditional material to distinguish 
“rhetoric” from “dialectic,” to produce a kind of rhetoricized logic. In the 
reformulated schemes, invention and disposition and thus argumentation 
were assigned to “dialectic,” leaving rhetoric as little more than figures of 
specch. Because the two positions existed side by side, it is difficult to know 
whether critics of rhetoric were attacking the larger conception of rheto- 
ric as argument and style or only excesses of style. 

Although the Restoration naturalists did not originate the factual style, 
they were emphatic and persistent in their stylistic pronouncements. 
Their severest attacks focused on rhetoric defined as style rather than “in- 
vention” or “judgment,” now comfortably ensconced in “dialectic.” The 
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“facts” of the naturalist, no less than the facts of the lawyer, the historian, 
and the chorographer, were to be described in unadorned English. The 
naturalists, however, pushed that ideal considerably further than other 
advocates of the plain style, arguing that language describing nature 
should be brought “back again to our very Senses from whence it was first 
derived to our understandings.” !°! Sprat proclaimed that the Royal So- 
ciety “indeavor’d to separate the knowledge of Nature, from the colours 
of Rhetoric . . . this vicious abundance of Phrase, this trick of Metaphor, 
this volubility of Tongue.” The remedy was “a close, naked, natural way of 
speaking; positive expressions; clear senses; a native easiness, bringing all 
things as near to Mathematical plainness as they can; and preferring the 
Language of Artisans, Countrymen, and Merchants, before that of Wits, or 
Scholars,” 1° 

Sprat’s statements were underlined in the Royal Society's statutes, which 
required, “In all Reports of Experiments to be brought into the Society, 
the Matter of Fact shall be barely stated, without any Prefaces, Apologies, 
or Rhetorical Flourishes.” 1 The facts of natural history must be recorded 
without “superfluousness in the Words. In the Choice of which, there 
ought to be great Care and Circumspection, that they be such as are short- 
est and express the Matter with the least Ambiguity, and the greatest Plain- 
ness and Significancy, not augmenting the Matter by Superlatives, nor 
abating it by Diminuitives, . . . avoiding all kinds of Rhetorical Flourishes, 
or Oratorical Garnishes, and all sorts of Periphrases or Circumlocu- 
tions.” 107 John Ray, John Wilkins, Robert Boyle, Sir William Petty, Joseph 
Glanvill, John Ray, and Francis Willughby were among the many natural- 
ist advocates of a plain unadorned style.!* All the “discourses of fact” fa- 
vored “perspicuity” and “plainness.” Embellished language was, more of- 
ten than not, associated with lies and deception and/or fiction and 
romance or with rhetorical excess. Highly ornamented language obscured 
matters of fact by intentionally or unintentionally insinuating falsehood or 
error. 

Another feature of fact-oriented scientific discourse was the preference 
for first-person reporting. Immediacy and vividness too were among the 
desired characteristics of observations and experimental reports, that is, 
of the language of “facts.” As we have seen, suspicion of secondhand or 
hearsay reports was characteristic of all the discourses of fact. A focus on 
the particular ume, place, opportunity to observe, and circumstances ofa 
specific event characterized the scientific report of natural facts as well as 
the reliable news report, the description of a historical event, and the tes- 
timony of a faithful witness in a law court. !!® 

Yet the virtuosi did not entirely discount the skills of persuasion. Sprat 
was hired to write an account of the Royal Society primarily because of his 
literary skill, and he himself noted its apologetic as well as its historical 
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character. Oldenburg counseled New England members “to instill the no- 
bleness of this institution and work with your best Logicke and Oratory, 
into the minds of all your friends and acquaintances there.” !! Rhetoric 
might legitimately and profitably be used to promote the goals of natural 
philosophy but marred accurate statements of “fact.” 


Hypothesis, Language, and Discourse 


Hypotheses and other forms of causal explanation played a role 
in the language of natural philosophy. In contrast to matters of fact, 
hypotheses emphasized probability and, therefore, tentative language. 
Hooke insisted hypotheses must not be dogmatically stated. Since “dem- 
onstration” was unattainable in physics, there must always be “room for dif- 
ferences of opinion.” Hypotheses therefore should not be delivered with 
“full confidence.” 112 When Newton insisted that his “theory” of colors was 
no hypothesis, fellow virtuosi had difficulty accommodating to his assertive 
language. 

The marriage of “fact” and “hypothesis” and their epistemological sta- 
tus generated a set of linguistic norms. The firsthand simple language of 
fact was expected to lead to agreement beyond reasonable doubt. The lan- 
guage of hypothesis should lead to the polite expression of differences 
over what could not be certain. The virtuosi rejected the academic tradi- 
tion of formal, scholastic disputation and the forms of rhetorical debate 
introduced in the universities during the sixteenth century, although aca- 
demicians who adopted the new discourses of fact were welcomed by the 
scientific community and played a substantial role in creating it. It was thus 
not the scholar but the disputation and other conflictual modes of dis- 
course that were rejected. The norms of plainness and tentativeness were 
linked respectively to the adoption of “fact” and “hypothesis.” The impact 
of the epistemology of fact and hypothesis on scientific language and 
decorum must be taken into account in evaluating the influence of hu- 
manist, courtly, and gentlemanly conventions.’ 

We have already noted that expertise and opportunity to observe were 
important to the Royal Society. Deference to rank that was so much a part 
of the Italian court-oriented scientific environment was largely, if not 
completely, absent from English scientific circles. Absence of a substantial 
royal and explicitly aristocratic presence at Royal Society meetings meant 
that it was unnecessary to defer to the opinions or research interests of the 
most socially prominent.!4 

Aristocratic and courtly life was immersed in the language of sub- 
servience and flattery. The tradition of the courtesy manual, central to 
Shapin and Schaffer’s conception of normative scientific behavior, em- 
phasized the need for courtiers to beguile with “salutary deception,” cre- 
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ating a “veil of pleasure” by adorning language with “shady fronds and 
strewing it pretty flowers.”!!5 Linguistic reticence, circumlocution, am- 
biguous and embellished language, and the suppression of criticism and 
information so as to maintain aristocratic honor, though constant features 
of court life, were not admired or adopted by the virtuosi. Success in 
courtly civil society required “sprezzatura,” a practiced but artificial virtu- 
osity that appeared natural and required mastery of the rhetorical skills 
necessary to fashion oneself into a number of guises as the situation re- 
quired. There was little that was straightforward about the language of the 
gentleman-aristocrat as embodied in the courtier manuals, and Sir Robert 
Moray, himself a courtier, made it very clear that the languages of the 
courtier and the philosopher were quite different.!! It is true, however, 
that the literary academies that sprang up in Italy and elsewhere during 
the sixteenth and seventeenth centuries provided a nonacademic venue 
where scholarly and intellectual topics were cultivated in an atmosphere 
that prized civility. These no doubt played a role in providing a linguistic 
and behavioral norm for the newer scientific society. 

The language of the virtuosi also probably owes something to the con- 
cept of the “Republic of Letters” fostered by seventeenth-century scholars 
of differing nationalities, religions, and political persuasions.!!7 It was rec- 
ognized early that scientific progress would require avoidance of the most 
divisive religious issues. The 1645 group, the Wadham group, and the 
Royal Society all excluded religious and political topics." Influenced by 
the international traditions of humanism and antiquarianism and a vision 
of natural philosophy as transcending partisan political and religious dif- 
ferences, the English scientific community adopted a style of writing and 
discourse that fostered the broadest possible communication. 

English latitudinarian religious views, as I have suggested elsewhere, 
also contributed substantially to and overlapped with the norms of Resto- 
ration scientific discourse." For the latitudinarian, two types of speech 
and behavior were to be avoided. The first was that of the dogmatist, sure 
of his opinions and willing to force them on others; the second, the lan- 
guage of the “enthusiast,” whose religious experiences and inspiration led 
to language couched in mystery and inspired by a certainty not amenable 
to reason or evidence. Reaction to these linguistic styles, prominent dur- 
ing the civil war and Interregnum years, resulted in the articulation of an 
alternative norm for religious discourse, promoted primarily by those de- 
siring a less persecuting and less dogmatic church and a more rational ap- 
proach to religion. This movement came to fruition during the Restora- 
tion. Latitudinarians, relatively feeble politically during the Restoration, 
came to control the established church after 1688. 

Arguing that most religious doctrines were only probable and therefore 
open to doubt, the latitudinarians, who were mostly Anglicans, espoused 
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polite and tentative language for expressing religious disagreement. Some 
of the most vociferous of the latitudinarians were to be found among the 
founding members of the Royal Society.!?° 

The connection between Restoration natural philosophy and latitudi- 
narianism was noted and applauded by Glanvill and Sprat, who empha- 
sized the mutually reinforcing aspects of their epistemologies and modes 
of discourse. Glanvill even suggested that natural inquiries were a remedy 
for religious dissension because such inquiries “dispos’d mens Spirits to 
more calmness and Modesty, Charity, and Prudence in differences of Re- 
ligion, and even silence disputes there.” !2! Sprat announced that the new 
philosophy bred men “invincibly armed” against the “enchantments of en- 
thusiasm.” For John Wilkins, latitudinarian and virtuoso, polite discourse 
was essential, “it being utterly impossible . . . that we should always agree 
in the same apprehension of things. If upon every difference men should 
think themselves obliged to prosecute matters to the utmost height and 
rigour, such cager persons may easily from hence be induced to have re- 
course to Arms... and... it will be impossible to end their differences. . . . 
And thus would men grow wild and savage, the benefits of Society would 
be lost, and mankind destroyed out of the world.” 122 

The Restoration naturalist, like the latitudinarian, was envisaged as pos- 
sessing Christian humility and recognition of mankind’s limited abilities. 
In the scientific realm, matters of fact might reach the level of moral cer- 
tainty. So would the basic principles of natural religion and the central 
Christian doctrines. But other claims could not be substantiated with 
sufficient certainty to make authoritative and dogmatic pronouncements, 
Whether religious or scientific, probabilistic conclusions required proba- 
bilistic language and polite discourse.!23 All opinions and hypotheses 
should be heard and examined. Individuals rather than an authoritative 
collectivity should make judgments about them. The Royal Society made 
no official pronouncements even in the case of the Copernican hypothe- 
sis, on which most members agreed. The “Character of a True Philoso- 
pher” required “men, whose minds are so large, are in a far better way, 
than the Bold, and haughty Assertors.” The “plain, industrious Man” made 
a better philosopher than “high, earnest, insulting Wits, who can neither 
bear partnership, nor opposition.” Dogmatists were “satisfied, too soon... 
they love not a long and a tedious doubting, though it brings them at last 
to a real certainty.” Royal Society naturalists, in contrast, were “well prac- 
tis’d in all the modest, humble, friendly Vertues; should be willing to be 
taught, and to give way to the judgment of others.”!2! The norms of sci- 
entific and latitudinarian discourse clearly were interdependent. 

The model scientific discourse of the Restoration era was thus a com- 
pound of languages thought appropriate to “fact” and to “hypothesis.” It 
was reinforced by hostility to the adversarial practices of scholastic dis- 
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course, a distrust of rhetorical and poctic language, and adoption of some 
elements of the gentlemanly norm and the traditions of humanist acade- 
mies and the “republic of letters.” It was informed as well by the latitudi- 
narian response to the intense and destructive religious experience of pre- 
vious decades. 


Conclusion 


At the beginning of seventeenth century the “scientific fact” did 
not exist. With the Restoration, well-supported “matters of fact,” whether 
alone or in the company of “hypothesis,” played a major role in the re- 
search program of the Royal Society. By the beginning of the eighteenth 
century facts had become central to English natural philosophy and even 
held out the promise of providing a basis for comprehension of the “laws 
of nature.” 

Initially employed to deal with human actions and deeds, “fact” was self- 
consciously adopted to the study of nature first by Bacon and subsequently 
by the new empirically oriented philosophers. Bacor’s role in transform- 

.ing the “human fact” into the “scientific fact” was supplemented by an 
English-language, descriptive, chorographic tradition in which human 
and natural “things” and “phenomena” were observed and recorded to- 
gether using the same procedures and mental processes as those em- 
ployed by other fact-oriented disciplines and genres. 

Royal Society discourse concerning natural “matters of fact” shared with 
the other “discourses of fact” features derived from their legal origin —the 
focus on witnesses, the rejection of hearsay, the criteria for evaluating wit- 
nesses, and the aim of achieving the probabilistic truth of well-witnessed 
events. There was an emphasis on particular events and occurrences, 
whether ordinary or marvelous, observed or manmade. Breaking down 
the distinction between art and nature, naturalists seeking the truth of nat- 
ural facts might create and repeatedly observe facts by experiment. 

The recent work of Simon Schaffer and especially of Steven Shapin on 
the social history of truth has required special attention because their em- 
phasis on the role of the code of the aristocrat and gentleman in the mak- 
ing of the Restoration scientific ideal is somewhat at odds with my own. In 
connection with the concept “fact” or “matter of fact,” I have stressed the 
shared features of Restoration natural philosophy and other preexisting 
and contemporaneous discourses of fact, especially that of the law, rather 
than the uniqueness of natural investigation or aristocratic norms within 
natural philosophy. Although not denying that social status played a role 
in knowledge making, I suggest that a somewhat lower social threshold 
than gentleman was epistemologically significant in the production of be- 
lievable facts. Skill and experience played a greater role in the creation of 
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the model of the scientific investigator than birth, and mutual trust and 
civility among investigators increased once fact moved beyond the con- 
tentious, self-interested setting of the court. Indeed, the work of Lawrence 
Klein on the development of “politeness” in the cighteenth century 
should alert us to the potential conflict between gentlemanly and sci- 
entific culture. !? 

In natural history and natural philosophy, as in other discourses of fact, 
fact was opposed to “fiction,” romance, and the imaginary. Natural philos- 
ophers contrasted “facts” sufficiently evidenced by credible witnesses with 
speculation, whether labeled “hypothesis,” “conjecture,” or “inference.” 
Naturalists remained somewhat ambivalent, or at least not completely 
united, about the value and nature of hypothesis. Most virtuosi favored its 
use, though some considered it premature. Increasingly, hypothesis be- 
came the constant companion of “fact,” and the combination of fact and 
hypothesis became the dominant mode of English natural philosophers of 
the late seventeenth century. Some argued that facts were probabilistically 
true and thus believable but that hypotheses remained speculative and 
therefore tinged with fiction. Others viewed hypotheses as securely based 
on or deduced from facts rather than fictional. Hypotheses, however, were 
subject to confirmation and might be wrong or incomplete. In some in- 
stances the conclusions drawn from facts might be labeled “theory” or 
even “laws of nature” rather than “hypothesis.” Unlike “fact,” the concept 
“hypothesis” was not linked to legal traditions of thought. It owed much to 
long-standing astronomical and other scientific practice. The concept 
“law of nature,” which Newton associated with experimental fact, was in- 
debted both to mathematical traditions and to Christian concepts. 

The linguistic standards of scientific discourse were shaped by new con- 
cerns for “fact” and “hypothesis.” The discourses of fact moved in the 
direction of a relatively unembellished prose style. The felt need for a lan- 
guage appropriate to the presentation of necessarily uncertain hypothe- 
ses, along with such other features of Restoration life as latitudinarianism 
and the idea of a “republic of letters,” shaped the discourse of the Royal 
Society, a discourse different from the strategic elegance prescribed by the 
manuals of courtesy and the contentiousness of the scholastic disputation 
and humanist debate. 

“Matter of fact” first meant a category of allegations subject to proof by 
adequate witness testimony. The evidence for a matter of fact might or 
might not support “moral certainty” of that fact. Many matters of fact 
failed that test—which made some matters of fact more believable than 
others. Contrary to modern usage, in the seventeenth century there might 
be true, false, or relatively uncertain facts or matters of fact. By the early 
cighteenth century, however, we begin to find two diverging usages. The 
first, the one we have just described, treats “fact” or “matter of fact” as a 
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matter at issue subject to empirical proof; the second implies that anything 
appropriately labeled “fact” was already established as true. In this second 
usage the notion of a fact subject to reasonable doubt or a “false fact” be- 
came a contradiction in terms. Over time, facts, at least in the realm of 
nature, were becoming “true facts.” During much of the seventeenth cen- 
tury the “facts” of the naturalists were not very different from those of 
other discourses. As the new philosophy gained prestige, so did the “facts” 
on which it was built. “Matters of fact” as issues turned into “facts” as 
outcomes. 

The elements that brought about this change can be seen developing in 
the seventeenth century. Centrally involved are the increasing emphasis 
on the investigation of concrete, particular events, the importance of eyc- 
witness testimony, the critical role of evaluation of such witnesses and their 
testimony, the open or public character of inquiry, and the development 
of a reporting language. Enhanced observational and measurement tech- 
nologies were also significant. In all these matters natural philosophers 
may well have enjoyed one crucial advantage. The experiment allowed the 
controlled enactment of a particular matter of fact at a chosen time and 
place in the presence of a number of high-quality witnesses whose collec- 
tive testimony could be recorded immediately and subjected to subse- 
quent reconfirmation. 

There is little doubt that the creation of the “scientific fact” marked a 
fundamental change in English natural philosophy. Yet it is important to 
keep in mind that science was only one of the “discourses of fact.” Natural 
philosophy both “borrowed” from other disciplines and in turn influ- 
enced them. If natural philosophy assimilated the well-known and cultur- 
ally legitimate category “fact” from the human sciences of law and history 
and used that concept to legitimize a new kind of natural philosophy, in 
time it was the “scientific fact” that would further legitimate the increased 
use of facts outside the natural sciences. In the hands of John Locke, “fact” 
would provide one of the foundations of all empirical knowledge. By the 
early eighteenth century “fact” was so widely deployed in so many diverse 
enterprises—legal, historical, religious, and scientific—that we can rea- 
sonably speak of England as a “culture of fact.” 
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